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Westcott’s New Drill Chuck. 


The accompanying illustration represents 
Westcott’s improved double grip drill chuck 
recently brought out. The object aimed at 
in this design of chuck is to obtain a very 
powerful grip on the drill or tap, or such 
work which the chuck is to hold. Many 
machinists demand a drill chuck with the 
grip so strong that a drill will break before 
it will slip. Others prefer the drill to slip 
before breaking. These different demands 
are met in this new chuck. For extra heavy 
work the drop forged steel tie plate, shown 
in front of the chuck, is used. This plate 
acts not only as a clamp, but, having flanges, 
makes of it a tie plate, preventing the chuck 
body from spreading or springing. 

The tie plate applied to the back of the jaws 
is independent of their other adjustment. 
This is accomplished by the tie plate having 
lateral motion across the face of the chuck 
body, thereby doing away with the liability 
of throwing drills or work out of true. 
When used for extra heavy work, the chuck 
is centered in the usual manner, then by 
setting up the set-screws in the tie plate, its 
holding power is greatly increased. 

The set-screws in the tie plate are made for 
a screwdriver, and do not project, but they 
can be made with square heads and allowed 
to project, if so ordered. 

By the use of this tie plate the heaviest of 
work can be done without injury to chuck; 
2. e., Without straining the screw that operates 
the jaws. This chuck is said to be very 
powerful for use on bolt-cutting machines, 
and on screw machines for holding the iron 
to. be threaded with a die, or for any work 
where a chuck of extra strength is needed. 
The chuck can be used in the ordinary way 
without using the tie plate. I[t is manufact- 
ured by the Westcott Chuck Company, of 
Oneida, N. Y. 
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Vertical Spindle Milling Machine. 


From the introduction of the milling ma- 
chine until the present time there has been a 
continual increase in the size of machines and 
cutters used, experience demonstrating that 
larger surfaces can be finished and heavier 
cuts taken than at one time was thought pos- 
sible (and we are by no means certain that 
the limit has yet been reached, for a number 
of large machines are now in use, and giving 
very satisfactory results). 

Our illustration is one of this class, the 
spindle being placed vertically over a table 
8 feet long, 2 feet wide. It is firmly sup- 
ported by a well-proportioned bed, and pro- 
vided with suitable automatic feed and stop. 

To the bed is attached an upright of a 
box pattern 2 feet wice, 8 feet 6 inches high, 
and calculated to withstand torsional strains 
and vibrations. To it is attached the cross- 
head which can be easily raised or lowered by 
means of a screw provided with a graduated 
dial reading to ;s55 ths. To the crosshead 
is securely gibbed the spindle saddle, which 
has a movement at right angles to that of the 
table. The spindle runs in hard bronze boxes, 
and is driven by a 3-inch belt on a 4-section 
cone through a train of gearing, giving ample 
driving power, and suitable speed for various 
sized cutters. 

The machine weighs about 10,000 pounds ; 
it is made by Beaman & Smith, Providence, 
R. f. 





Balanced Slide Valves. 
By B. CRANK. 


Persons who have designed and put into 
use slide valves of sufficient size to meet the 
requirements of modern engine practice, as 
to piston speed and steam pressure, have at 
once recognized the stern necessity for a 
balanced valve. But there is a large class 
of persons, consisting of engineers and en- 
gine owners, who think that the plain D slide 
valve is the only good valve, and that the 
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by fluid pressure tendivg to hold it down. 
The apparatus used is shown in Fig. 1 (page 
2). The plates A and B had their surfaces 
fittedtogether by grinding until they had a 
good contact. They are enclosed in a chest C 
to which steam could be admitted through 
pipe G. The lever # serves as a scale beam 
to weigh the force required to lift plate A 
from its seat. The cavity under plate A can 
be taken to represent the exhaust cavity in a 
D valve. With this apparatus they experi- 
mented, using steam at different pressures 
from 5 to 90 pounds, and the results showed 





sucrose 


Westcott’s NEw Dritu CHUCK. 


many kinds of balanced valves in use are 
not called for, and are generally useless com- 
plications. Thereisalso a number of persons 
who, seeing the need of balanced valves, have 
undertaken to invent them, before having 
fully realized the difficulties which must be 
overcome to make them a success, and the 
result has been a large number of alleged 
balanced valves that are very little, if any, 
better than the common D valve. It is the 
purpose of this and following papers to ex- 
plain the need for balanced valves, ana point 
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out the practical difficulties to be overcome 
in the construction of a successful valve. 

In 1883, at the spring meeting of the Amer- 
ican Society of Mechanical Engineers (see 
AMERICAN MACHINIST, June 2, 1883,) Prof. 
8. W. Robinson presented a paper entitled, 
‘*Back Pressure on Slide Valves,” which 


should be carefully studied by every person 
who is called upon to design slide valves. 
In that paper is presented the results of ex- 
periments made to determine the pressure 
of a valve upon its seat, when acted upon 





that the pressure of the valve upon the seat 
was much greater than the product of the 
area of the cavity under the valve multiplied 
by the pressure above it, and yet the press- 
ure holding it down was not as great as the 
total area of the plate multiplied by the 
pressure. This indicated that the steam must 
get between the surfaces in an imperceptible 
film, and tend to separate them, but as it 
worked toward the cavity it lost some of its 
| pressure, and by the time it reached there 
‘the pressure had fallen to a point as low 
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MILLING MACHINE. 


that within the cavity. The diameter of 
valve A was 6’; the cavity under it 2.1” 
With pressure of 75 pounds in the chest, 
and atmospheric pressure within the cavity, 
it took 787.5 pounds to balance the plate on 
its seat. At 75 pounds per square inch it 
would require an area of 10.5 square inches 
to balance the valve ; that would require a 
circle 3.7 diameter. To make it more plain, 
suppose the pin J was prolonged downward, 
and had a piston 3.7’ diameter, on the end of 
it, fitted to a cylinder ; it would require a 





pressure of 75 pounds per square inch on 
the piston to balance the valve. 

The visible cavity under the valve is only 
2.1" diameter, therefore it is plain that the 
effective cavity is much larger. The area of 
3.7” diameter in this case would be what 
Prof. Robinson calls the ‘‘ equilibrium area,” 
because that area is what would be required 
to balance the valve, if acted on by the 
same pressure per square inch which is in 
the chest. The equilibrium area varies with 
the pressure, being larger with greater press- 
ure. The valve experimented with was cir- 
cular, but formula was deduced for rectan- 
gular valves, which is probably near enough 
correct for practicai use, because in actual 
practice the imperfect fit of slide valves 
makes considerable difference in the equilib- 
rium area, as also does some other causes, 
which will be pointed out later. 

We will now consider the case of a plain 
D valve. Fora cylinder 11} diameter and 
piston speed of 600 feet per minute, the 
cylinder ports should be 10 square inches 
area. Ports, 1'’x10"; exhaust port, 2''x10"; 
lap, 1” for a 3 stroke cut-off; width of 
valve, 12’; travel, 4’. Referring to Fig. 2, 
we will assume that the valve has ope. ' to 
exhaust enough to reduce the terminal press- 
ure to atmosphere, and at the other end com- 
pression has only just commenced, there- 
fore we can consider the distance A = 6” as 
being exposed to exhaust. By the formula 
the equilibrium area for that position is 82 
square inches, which, at 100 pounds gauge 
pressure, would be 8,200 pounds required to 
balance the valve. Take next the position 
shown in Fig. 3; the valve has opened enough 
to admit steam into the cylinder to the same 
pressure as that in the chest. The equi- 
librium area for this position is 68 square 
inches. The two positions shown are the 
two extremes of its unbalanced moments. 
The difference in equilibrium for the two 
positions is seen to be 19 square inches, and 
this by 100 pounds gauge pressure is 1,900 
pounds variation in the pressure required to 
keep the valve in perfect balance. 

It must now appear to the reader that it is 
not possible to balance the valve by pressure 
against a balance ring or diaphragm of fixed 
area, because an area that would be just 
right for position Fig. 2 would lift the valve 
off its seat in position Fig. 3, and an area 
right for Fig. 3 would allow it to be out of 
balance 1,900 pounds in position 2. This 
only leaves the choice of three conditions, 
viz., vary the extent of area acted on by a 
constant pressure ; vary the pressure acting 
on a fixed area, or be contented with a valve 
not entirely balanced. Before proceeding to 
examine the different plans of balancing 
valves we will demonstrate the desirability 
of having them balanced. The equilibrium 
area for position 2 is 82 square inches, and 
for 3 is 63 square inches, and it will be a 
fair average to say 72 square inches, 72x100 
pounds equals 7,200 pounds actual average 
pressure of the valve upon its seat while in 
operation. The co-efficient of friction for 
slide valves will average .1, and that gives us 
720 pounds force required to separate the 
valve. The cylinder for that size valve at 
600 feet piston travel per minute would 
have 100 square inch area. At 40 pounds 
mean effective pressure it would be 72 horse- 
power. 

Suppose the engine makes 200 revolutions 
per minute, the valve would make 400 strokes 
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per minute, and as each stroke is 4’, it would 
travel 133 feet per minute. This by 720 
pounds force to move the valve amounts 
to 2.9 horse-power, equal about .04 of the 
engine power to drive the valve. 

Suppose the valve to be partially balanced 
by a ring, and to make sure of the valve 
keeping to its seat we will make the effective 
area of the ring two square inches smaller 
than the least equilibrium area, making it 61 
square inches. The largest equilibrium area 
being 82 square inches makes a difference of 
21 square inches, which multiplied by 100 
pounds equals 2,100 pounds, Taking about 
half this for the average unbalanced pressure, 
say 1,100 pounds, and this by the co-efficient 
of friction .1 gives 110 pounds force to move 
the valve, or a little more than 4 that re- 
quired to move it whenunbalanced. Besides 
this comparatively large saving of power by 
balancing, there is yet another saving of 
much greater importance. 

The amount of bearing the valve has upon 
its seat, taking an average of its different 
positions, is about 34 squareinches. Taking 
the average unbalanced pressure as before at 
7,200 pounds, we have 211 pounds pressure 
per square inch upon its seat, and, as a result, 
lubrication becomes very difficult. Now, 
taking the average pressure on the seat for 
the partially balanced valve as before at 1,100 
pounds, the pressure per square inch on the 
seat is only 32 pounds, and it is then possi- 
ble to lubricate it, and the durability is very 
much greater. 

It is hoped that the reader has now no 
doubt of the necessity for balanced valves 
on steam engines in modern practice, and 
that any attempt to use the plain D valve on 
engines designed for modern speeds and 
boiler pressures must surely result in much 
trouble, if not entire failure. 

In the next paper some of the various 
plans of balancing valves will be examined. 
icici oa 
The New Tower Bridge over the Thames. 


The new Tower Bridge over the Thames, 
now in the course of construction, is attract- 
ing considerable interest, The following 
dimensions have been taken from Industries: 

The distance between the north, or Mid- 
dlesex, abutment, and the south, or Surrey, 
abutment is 880 feet. Two massive masonry 
piers, each 70 feet wide, have been built in 
the bed of the river, and have centers 270 
feet apart, so that the central or opening 
span is 200 feet The side or fixed 
spans are each 270 feet clear. The total 
length of the whole bridge, including the 
necessary approaches on both sides of the 
river, is 2,640 feet. The roadway along the 
approaches and side spans will be 60 feet 
wide, but over the central span it will be re- 
duced to 50 feet. Nowhere will there bea 
steeper gradient than 1 in 40, which compares 
very favorably with the London Bridge, 
where the gradient is in some places 1 in 27. 
Notwithstanding the very large piers neces. 
sary for this type of bridge, the sectional 
area of the waterway is 20,040 square feet, 
which is rather in excess of the dimensions at 
London Bridge, where the area is 19,300 
square feet. It is stated that no appreciable 
scour has been observed since the large piers 
have been built in the river. 

The bridge, it is thought, will offer the 
minimum obstruction to shipping interests, 
while at the same time it will provide in the 
best manner for the street traffic, especially 
for foot passengers, who will be able to pass 
over the bridge at all times. 

With the gradient above referred to, it is 
not possible to give greater head-room for 
vessels than 29 feet 6 inches at high water, 
but this will be sufficient for the bulk of the 
river traffic. There are, however, on the 
average, some twenty-two vessels passing per 
day, which require a much greater head-room 
than 29 feet 6 inches, and for their benefit 
the central span of the bridge will consist of 
two immense leaves, which will weigh nearly 
1,000 tons each, and which will be so nicely 
balanced that they may be easily rotated in 
a vertical plane by hydraulic machinery on 
the piers. When these leaves are raised into 


clear. 


a vertical position, the head-room will be 
about 140 feet for the clear width between 





the piers, which will be ample for all the 
vessels which navigate this part of the river. 
While the bridge remains thus open, all 
vehicular traffic will be suspended, but, in 
order not to interrupt foot-passengers crossing 
the bridge at all times, there will be pro- 
vided two permanent gangways over the 
central span, at a height of about 140 feet 
above high water, These will be about 12 
feet wide, and at each end there will be large 
hydraulic hoists for the convenience of peo- 
ple using these high level footways. 

The large amount of work entailed in 
building this bridge will be apparent from 
the fact that about a quarter of a million 
cubic feet of stone, besides some 70,000 cubic 
yards of concrete, are required in the forma- 
tion of the piers and approaches, while it is 
estimated that not less than 15,000 tons of 
iron and steel will be used in the superstruc- 
ture. The machinery for working the open- 
ing span and the passenger lifts will consist 
of two 360 horse-power steam-pumping en- 
gines with six accumulators, and there will 
also be eight hydraulic engines and four hy- 
draulic lifts. 

The weight of the steel is taken for the 
purpose of calculation at 490 pounds to the 
cubic foot, and a variation of 14 per cent. 
above and below the weights estimated from 
the dimensions, as shown on the drawings, 
is allowed by the specification, <A_ tensile 
strength of 27 to 32 tons per square inch is 
specified, with an elongation of at least 20 per 
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|The tensile strength is required to range 


‘from 26 to 30 tons per square inch, with an 


Fig. 1. 


elongation of at least 20 per cent. in a length 
of 8 inches. In the bend tests, either cold or 
after tempering in water of 82° F, at a dull 
red heat, the bars are required to stand with- 
out fracture to a curve whose inner radius is 
equal to 14 times the thickness of the bar. 

The rivets are closed by hydraulic power, ex- 

cept under circumstances necessitating hand 

riveting. No rivet hole is permitted to be 
nearer the edge of any plate or bar than the 
diameter of the rivet. 

The testing of the cast-iron is provided for 
by running from each cast two bars 1 inch 
square by 3 feet 6 inches long; these bars are 
required, when placed on solid bearings 3 
feet apart, to stand without fracture a load of 
784 pounds at the center; the deflection in 
the center is to range between 0.65 and 0.85 
of aninch. All plugging, etc., of castings is, 
of course, peremptorily forbidden. For the 
purpose of calculation, the weight of 1 cubic 
foot of cast-iron is fixed at 448 pounds. 

Cast-steel is required to have a tensile 
strength ranging from 28 to 82 tons per 
square inch, whilst an elongation of at least 
13 per cent. in a length of 2 inches is speci- 
fied. The bend test is made by planing a 
piece to a section of 1 inch square, and bend- 
ing it cold toa curve of 1% inch radius, so 
that when relieved it shall stand at an angle 
of 90°. 

All steel castings are hammered well previ- 
ous to acceptance, in addition to 
being subjected to careful ex- 
amination for flaws or defects. 
Large castings are raised to an 
angle of 60°, and then allowed 
to fall on a ground having a hard- 
ness and resistance equivalent to 





that of an ordinary macadamized 
road. For the purpose of meas- 











urement, one cubic foot of cast- 
steel is taken as weighing 492 
pounds, 
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Fig. 3. 


BALANCED SLIDE VALVES.—SEE PAGE 1. 


cent. in alength of 8 inches. The contrac- 
tion of sectional area at fracture is required 


to be at least 30 per cent., and the limit of | 
elasticity is not to fall below 14 tons per| 


The customary bend test  re- 
Strips from all 
plates, bars, etc., cut lengthwise or cross- 
wise, and having a minimum width of 14 
inch, shall, after being heated uniformly to a 
low cherry-red, and cooled in water having a 
temperature of 82° F., bend double when 
cold to a curve whose inner radius is equal 
to one and a half times the thickness of the 
sample under manipulation, 

The material is to be Siemens-Martin steel, 
and the usual requirements as to freedom 
from laminations, cracked 
edges, and surface defects of every kind are 
duly specified. Every plate and bar is more- 
over required to bear a distinguishing number, 
for obvious reasons, and to be also branded 
with maker's name and trade mark. Special 
care is taken with regard to bending of plates 
and bars in the girder yards. Where prac- 
ticable, cold bending is resorted to. When 
this cannot be done, and heating becomes 


square inch. 
quirement is thus specified: 


scales, blisters, 


necessary, great care is taken to prevent any | 


abrupt termination in the line of heat, whilst 
the dangerous limit of temperature known as 
‘*blue heat,” which ranges from 400° to 600° 
F., is at all times carefully guarded against. 
The usual requirements as to annealing are 
duly specified. 

The rivet bars are of Siemens-Martin steel. 
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The Bridgeport Machine Tool 
Works. 


Some changes have been going 
on of late at the Bridgeport Ma- 
chine Tool Works, Bridgeport, 
Conn., which add considerably to 
the capacity of the shops, one 
entire floor which had been pre- 
viously been let to other parties 
now being filled with the best 
and most improved tools, and 
devoted to the business of getting 
out machine tools. The special 
rush seems to be mainly on the 
heavy turret head machines and 
boring mills, which have been 
illustrated in our columns, though there is a 
lively demand for all kind of tools built by 
the company. 

The additional floor room occupied is 
120x388 feet, besides which the portion of the 
building in which the office is located, and 
which was formerly only one story high, is 
now extended upwards, and the drafting- 
room is now just above the office, its removal 
from its former location enabling the pattern 
shop to be much enlarged. Just at the en- 
trance to the new floor is seen a group of 
machinery, which is somewhat remarkable, 
consisting, as it does, of three B. & 8. uni- 
versal grinders, two of them of the latest 
improved design, three universal milling ma- 
chines of different sizes of the same make, 
besides numerous other plain milling ma- 
chines, one of them an upright, several 
automatic gear cutting machines, besides 
others, the entire group giving one the im- 
pression that an effort is being made to do 
the best work, and that the means for doing 
it are not lacking, either from failure to 
recognize their importance or lack of the 
means for procuring them. 

All the machinery on this floor is not new, 
however, as some of it has been moved from 
other departments, that before the enlarge- 
ment were too much crowded for the most 
efficient operation, and it is found that, 
though there are not very many more men 


The turret head machines made at these 
works are here put to good use in the mak- 
ing of studs, bolts, etc., used about the vari- 
ous machines; we noticed one of the larger 
sized machines on which some studs were 
being made out of 24 inch round machinery 
steel, and a turret tool was reducing this 
stock to one inch diameter at a single cut, 
using the automatic feed at the rate of 32 
revolutions per inch, so that the chip re- 
moved was '5 inch thick and 3 inch wide, a 
single cutting tool being used, set at right 
angles to the center line of the work. This 
will, we think, be generally recognized as 
very heavy work fora turret machine, and 
leaves very little room for competition by the 
lathe on work of that character. 
—_-qp>e—___ 
A New Method of Making Fused Wire 
Joints. 


It is well known that a joint of any kind in 
an electrical conductor offers more or less re- 
sistance, no matter how well it may be made. 
The soldered joint, when carefully made, is 
the most practical and best method of join- 
ing conductors yet brought into use. But a 
poorly-made soldered joint is even worse than 
a simple twisted joint; for chemical action 
and electrolytic action are sure to take place 
if there is the least moisture present. But 
even in the absence of moisture the resistance 
of the joint will cause heat, and heat in- 
creases the resistance. These effects are 
quite well known, and it is understood the 
heating at a joint increases as the square of 
the increase in the current strength. There 
is another effect, not so well known, that oc- 
curs in an electric circuit wherever two dif- 
ferent metals form a contact, as in the case 
of a soldered joint. This is known as the 
Peltier effect, and consists of a heating or 
cooling of the junction, according to the di- 
rection of the current through the joint. 
This effect does not increase in the same 
ratio as the heating effect, on account of the 
resistance; for while the latter increases as 
the square of the increase of the current, the 
Peltier effect increases directly as the increase 
of current. This effect might be utilized, 
under certain conditions, to partially over- 
come the heating effect due to the resistance. 
In the case of a soldered joint where the 
solder completely covers the copper, as it 
will do if the soldering has been well done, 
the current passes from copper to solder, and 
from the solder to copper again, and the 
Peltier effect is neutralized; but if the joint 
is poorly made the heating effect is greatly 
increased. In order to avoid these difficul- 
ties, or at least to overcome them as much as 
possible, Frederick J. Smith, an English 
electrician, has made use of fused joints, and 
claims that his experiments, extending over 
a number of months, prove that fused joints 
wholly prevent the occurrence of these 
effects. The method of making the joints 
consists in the use of an oxyhydrogen blow- 
pipe flame for fusing the wires together. A 
V-shaped groove is cut in a piece of fire- 
brick, or a piece of hard quick-lime; the 
ends of the wires are placed side by side in 
the groove, and the flame of the blow-pipe is. 
directed upon them until the ends fuse to- 
gether, which they will do in about the time 
required to solder a similar joint by the usual 
methods employed. Care must be taken not 
to prolong the heating after fusion is com- 
plete; for if the heating is continued much 
after fusion, the copper is suddenly con- 
verted into minute globules, which scatter 
about and leave a thin place where the joint 
should be. By this method joints can be 
made in large wires. No flux is required, 
nor is it necessary to clean the wires before 
the heat is applied.— Practical Electricity. 

+ le — 

A manufacturing firm would like to know 
the amount deducted each year by those en- 
gaged in the machine business for the wear 
and tear of machinery. It is a matter of 
considerable importance, and we do not 
doubt but there are others who would like to 
know. There may not—probably is not— 
uniformity in this respect, but we shall be 





employed now than formerly, the output is 
very considerably increased. 


glad of information that will throw light on 
the general practice of machinists in regard 
to. the assumed deterioration of machinery. 
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Odontics, or the Theory and Practice of ellipse is not very flat the two centers on the 


the Teeth of Gears. 
By GEo. B. GRANT. 
FOURTEENTH PAPER. 


138.—ELLIPTOGRAPHS. 


There are a multitude of elliptographs, or 


instruments for drawing the ellipse, but only 
two of them are of practical application in 
this connection. 


e simplest known elliptograph consists 
The simplest k lliptos I ist 


of a couple of pins, a thread, a pencil, and a 
stock of patience. The pins are inserted at 
the foci, as in Fig. 123, and the curve is 
drawn by moving the pencil with a uniform 
strain against the string. After a number of 
trials, depending in number on the skill of the 
draftsman, the curve may be induced to pass 


Fig. 123. 
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Gardener’s ellipse. 


through the desired points. The best result 
will be obtained by the use of a well waxed 
thread running in a groove near the point 
of a hard pencil. The pencil should be long, 
and held by the end, so that the strain on the 
string will be uniform, for the elasticity of 
the string is the greatest source of error. 
This ‘‘ gardener’s ellipse” will generally be 
accurate enough for atulip patch, but should 
not be relied upon for mechanical purposes, 


unless one or more points between the apices | 


are tested and found to be correct. If the 
two pins and the 
of the same diameter, the accuracy of the 
ellipse is independent of their diameter. 

The best elliptograph is the ‘“ trammel,” 
Fig. 124, which takes a variety of shapes, 
but which in its simplest condition consists 
of a cross, with two grooves at right angles, 
and a bar D with two pins a and +, and 
a tracing point P placed in line. The dis- 














pencil are circular, and | 


| axes will be sufficient. 











The elliptic involute 


140.—FOUR CENTER ELLIPSE. 

When the ratio of the axes is not less than 
eight to ten, as is generally the case, a prac- 
tically perfect ellipse may be drawn from 
four centers by the following method. 

Draw the line CL, Fig. 126, parallel to 
A’'B, and coustruct the point w on the ellipse 
by the method of (137). Find a point a on 
the major axis, from which an are from A 
will pass through w, and it will be the major 
center. It may be found by trial, or by 
drawing wm at right angles to wA, and 
bisecting Am in a. 

Through draw ae at right angles to AB, 
and its intersection with the minor axis will 
be the minor center). Lay off Ca’ and Cb’ 
equal to Ca and Cd, and draw de’, b'c’’, and 
be". 

From the centers a@ draw the ares cAe’”’, 
and ¢’A’c’, and from the centers } draw the 


” rote 


ares cBe' and ce" B'e 


Fig. 126. p 
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Lines that are parallel to the pitch line, 
such as the addendum, root, clearance, and 
| base lines, are to be drawn from the same 
| centers, 





141.—ROLLING ELLIPSES. 

When two equal ellipses, Fig. 
127, are arranged to revolve on 
their foci as centers, with a center 
distance equal to the major axis, 
they will roll together perfectly, 
and be fitted to act as the pitch 
lines of gear wheels. 

When the driver D turns in the 
direction of the arrow d, it will 
drive the follower F’ by direct con- 
tact of the pitch ellipses, but when 
turning in the other direction with 














The trammel 


Fug. 124. 


tance Pb being set to the major semi-axis, and 
the distance Pa to the minor semi axis, the 
point P will trace the ellipse if the pins are 
confined to move in the grooves. If care 
fully made, the instrument works with great 
precision, is 
if the curve drawn is not very flat, it may be 
inked. 
not be tolerated, for the string and two pins 
cost less and are more reliable. 


139.—APPROXIMATE CIRCULAR ARCS, 


e | 
If a well-made trammel is not at hand, the 


best plan is to draw the ellipse with a string, 
through several constructed points, and then 


to ink it by finding centers for approximate | 


ares, as shown by Fig. 125. 
center m on the major axis, will coincide 
very well with the curve near the major 
apex, asimilar are n froma center on the 
minor axis will serve near the minor apex, 
and a third center g can be found for an are 
to join the first two. More than three cen- 
ters will seldom be required, and when the 








vasily handled and set, and, | 


The cheap wooden trammel should | 


An arc from a| 


respect to the follower, as it must 
during half of its revolution, it has 
no direct driving action, and the 
follower must be kept in contact 
by some other force. 

As the two ellipses roll together, 
the free foci F, and F’, will always 
move at a constant distance apart, 
equal to the distance between the fixed foci, 
and therefore they may be connected by the 
link ZL. 

The center line of the link will always 
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Rolling ellipses. 
Fig. 127. 
cross the fixed center line at the point of con- 
tact of the ellipses, and the tangent 7 at that 
point will pass through the intersection of the 


axes, 





142.—sSPACING THE ELLIPSE. 

As the ellipses roll together it is essential 
that the axes come in line, and therefore, if 
the teeth of one gear are fixed at random, 
those of the other must be fixed to corre- 
spond. If this requirement is satisfied, it 
makes no. difference 
where the teeth are 
placed. 

It is, however, very 
desirable that the two 
shall be exactly 
alike, so that they can 


be cut at one operation + / 

while mounted together og 
on an arbor through ) jg, 128. 
their focus holes, and to 

do this, it is necessary to start the teeth at 


different points, according to whether their 
number is odd or even. 


gears 





If the number of teeth is even, one tooth 
must spring from the major axis, as shown 
by Fig. 128. 


Fig. 129. 





by Fig. 129. 


gears can be turned over, or if its other focus 


tooth springing from the major axis. 
The simplest method of spacing the ellipse | 
is to step about it with the dividers. If the} 
curve is flat, the dividers should be set to less | 
than a whole tooth, for equal chords will not 
measure equal ares of the curve, 
But this stepping method, although it is 
sufficient and convenient for drafting pur- 
poses, is wholly unfit for mechanical pur- 





poses, and therefore we must have a method 
that is not dependent on personal skill. 
If the ellipse is drawn by means of the | 


| 


trammel, Fig. 124, it can be accurately spaced | 
by means of a graduated index circle J, hav- 
ing a diameter equal to the sum of the diam- 
eters of the ellipse, for then the center line of 
the bar will pass over an arc on the ellipse 
that at the apices is exactly equal to half the | 





are passed over at the same time on the circle, 





Involute elliptic teeth. 





Cycloidal elliptic teeth, 
Fig. 130. 


If the number of teeth is odd, the major | 

: . | 
axis must bisect a tooth and a space, as shown | 
. ef | 

In this case, if one of the! 
| 


hole can be used as a center, it may have a| mate circular arcs, preferably by the method 


| 





and that is elsewhere very nearly in the same 


proportion. 

This method is not mathematically exact, 
but its accuracy is very far within the re- 
quirements of practice. The space on the 
quarter, at Q, will be greater than anywhere 
else, but the maximum error will in general 
be very minute. 

For an example, take an extreme practical 
case, a gear with axes eight and ten inches 
long, and with seventy-two teeth. The max- 
imum error, the difference between the long- 
est and shortest tooth ares; will be not 
one five-hundredth of aninch, In the more 
common practical case of a gear of nine and 


over 


ten inches axes, and seventy-two teeth, the 
Maximum error is about one two-thousandth 
of aninch. In both these cases, the differ- 
ence between the tooth arc at the major apex 
and that at the minor apex is too small to be 
readily calculated, but will be about one 
twenty-thousandth of an inch. 

In all cases likely to be met with in prac- 
tice, the inevitable 
mechanical — errors 
are greater than the 
theoretical errors of 
the method, and it 
is serviceable on 
ellipses as flat as 
three to one. 


148. —INVOLUTE 
ELLIPTIC TEETH. 
As in the case of 

the circular gear, 
the best form of 
tooth for the elliptic 
gear is the involute, 
and for the 
reasons, 

The base line of 
the involute tooth is 
BE, 
Fig. 125, which is 
from the 
same as the 
pitch ellipse; the 
limit point ¢ is the 
point of tangency 
of a tangent from 
the pitch point O, 
and the addendum 
line a lof the mat- 
ing gear must not 
pass beyond that 
point. 

The method of 
laying out the tooth 
and drafting it is so 
exactly like the pro- 
cess for the circular 
gear that the de- 
need not 


same 


any ellipse 


drawn 
foci 


scription 
be repeated. 

The centers of in- 
volute elliptic gears 


can be adjusted 
without affecting 


the perfection of the 
motion transmitted, 
but, as the focal 
distance remains 
fixed, the ratio of 
the axes will be altered. 

The work of drawing the teeth can be 
much abbreviated by the process illustrated 
by Fig. 129. Find the centers for approxi- 


of (140), and then consider the gear as made 
up of four circular toothed segments. It is 
then but two tooth 
curves, one for the major and one for the 
minor segment, and the flanks will be radii 
of the circular arcs, 

The line of action, la, Fig. 125, is not a 
straight line, and it is not the same for all 
the teeth. It is not fixed when the pitch, 
point O and the line of centers is fixed (134). 


necessary to construct 


144.—CYCLOIDAL ELLIPTIC TEETH. 


The cycloidal tooth is drawn, exactly as 
upon a circular pitch lines, by a tracing point 
in a circle that 
pitch line. 
and it is not the same curve for all the teeth. 

That the flanks shall not be under-curved, 
the diameter of the rolling circle should not 


is rolled on both sides of the 
The line of action is not a circle, 
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be vreater than the radius of curvature at 
the tooth being drawn, and when, as usual, 
the same roller is used for all the teeth, its 
diameter should not be greater than the 
radius of curvature at the major apex, the 
distance Ch of Fig. 122. 

Fig. 130 shows a cycloidal gear drawn as 
four circular segments, by the methods of 
(140) and (83). 
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A Device for * Catching Threads.” 

We illustraie on this page a new device for 
use in cutting threads on the lathe, which is 
intended to obviate the need of a backing 
belt, or the usual measuring and chalking 
operation. 
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As will be seen by the cut, which gives an 
elevation and plan view of the device, it con- 
sists of a small bracket B, which is attached 
to the inside of the carriage apron in such a 
position that the center of the face of the 
wheel G, that is tixed to the bracket, will 
come level with the center of the lead-screw. 
G is a worm-wheel which is proportioned to 
suit the lead screw, and is fitted to a stud 
which is fixed in the small plate P, eccen 
trically, so that, by turning the small knurled 
disk //, the wheel G cau be thrown in or 
out of gear with the screw. 

In the upper side face of the wheel there 
are holes which are so spaced, with reference 
to the number of teeth in the wheel, thar 
when the wheel has been turned from one of 
these holes to the next one by the revolution 
of the lead screw, the latter has moved just 
enough to have moved the carriage one inch, 
if the nut were closed. On the other hand, 
if the gear is in engagement with the screw 
with the nut open, and the carriage be moved 
by hand, one of the holes / will come fair with 
a pin S (not shown) at every inch of travel of 
Or, if the screw be in motion, 
and at the same time the carriage be moved by 
hand, then the relative motion of the car 
riage and screw will bring a hole under the 


the carriage. 


pin at each inch of travel of the carriage 
and the threads of the screw relative to each 
other. 

The pin S is fixed in the upper half of the 
nut, and consequently the nut can be closed 
on the screw at every inch of travel of the 
carriage, equivalent motion of the screw, or 
combination of the two movements. 

It follows from this that when cutting 
screws containing any integral oumber of 
threads per incb, the nut can be closed only 
when the tool has passed over that integral 
number of threads of the screw being cut: 
or, in other words, one inch of its length and 
the tool will strike the thread properly. 

The device can of course be applied to 
almost any lathe using an open nut, and re 
lieves the workman from the necessity of 
watching marks made on various parts of 
the lathe without imposing any extra motions 
upon bim, It has recently been patented by 
E. F. Valiquet, Norwich, Conn. 

—— me 
A Simple Twist Drill Grinder. 
Mr. A. K. Rider, a mining and mechanical 


engineer, of Walden, N. Y.,, 
small box, in which we tind a drill grinder 


sends us a 


that is shown full size in the accompanying 
cut, Fig. 1, which gives a side elevation, and 
below a plan view. 

The device consists essentially of two pieces 
of steel, A and 2, which are joined together 
by the screw as shown, the piece A being 
tight on the screw, while the other piece B is 
loose, but can be clamped by the knurled 
nut as shown. Diagonally across the inner 


faces of both the pieces A and B is a small 
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VY groove adapted to hold small twist drills, 
which are passed through a hole provided 
for that purpose in the screw. Pains are 
taken to locate these YW grooves so that the 
angle between them and the side @ is the 
same as between them and the side #, or, in 
other words, 45° on each side. When a drill 
is in place ready for grinding, as shown, the 
two blocks together measure about one inch 
in all directions, except that two of the cor- 
ners are taken off as shown ; we presume for 
comfort in handling it. 

When a drill is to be ground it is put jnto 
the grooves between the two blocks, and the 
put partly tightened up, afver which, a little 
twisting of the blocks upon each other, and 
of the drill in its place, adjusts it to the 
proper position, 7. ¢., with the point of the 
drill just barely projecting from the blocks, 
and turned in such a way that, as Mr. Rider 
puts it, ‘‘ the side or bearing part of the drill 
is slightly in advance of being parallel with 
the side surface of gauge.” This perhaps 
may not be very clear to some, but it is plain 
that, by turning the drill more or less, a greater 
or less amount of clearance can be given, and 
a few trials will show what the proper posi- 
tion is better than any one can tell it. The 
nut is then tightened up, and the drill ground 
by rubbing the device on au oil stone, first 
on the side a, and then on /, until the drill is 
ground off even with these faces; and when 
this has been done the lips of the drilll are 
precisely alike, if the tool has been accu- 
rately made. Mr. Rider says it puts a drill 
in much better shape for work than it is 
when new, and some samples of drills ground 
with it and enclosed in the beiore mentioned 
box are certainly very well ground. It is in- 
tended for drills from the smatlest size up to 
nearly or quite 4 inch. 
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Fig. 2. 


A SIMPLE Twist DRILL GRINDER. 


Though Mr. Rider mentions no other way 
of using this device, except in connection 
with an oil stone, it has occurred to us that 
it might be used on an emery grinder by 
providing a small angle plate, to stand up 
on the rest usually provided with such grind- 
ers, the top portion of this angle plate being 
represented by #, Fig. 2, the surface against 
which the device is held being vertical and 
parallel with the side face of the emery 
wheel #. Then by placing the surfaces a 
and 6 successively against the rest, and keep 
ing them there until the wheel ceased to 
grind, the same object would be attained 


without wear on the blocks. Of course in 





this use of it it would be necessary to have | 
the drill project slightly, as shown, and all | 
end motion of the wheel spindle would have 
to be avoided in order to do accurate work. 
Avy angle of the cutting lips desired could 
be secured in this way too, because to change 
the angle it would be necessary only to 
swing the rest or angle plate round, and 
clamp it at an angle, instead of parallel with 
the side face of the wheel. Mr. Rider says 
that any of our readers is free to make this 
device and add it to his kit, and we think 
that it will prove a valuable addition to the 
kit of a man who has much small drilling 
to do. 
ee eG ae 
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CONSERVATION OF FORCE AND WORK—EFFI- 
CIENCY. 

The principle of work is very useful in 
making various calculations in designing 
machinery, especially such as relate to the 
transmission of power by gears, beliing, etc. 
These calculations are often much simplified 
by taking advantage of a principle known as 
This expression 
means that there is no work lost in the sense 
of being annihilated, or disappearing with- 
out producing some effect. The sum of all 
the effects produced is always equal to the 
amourt of work expended. For example, 
take a simple case, illustrated in Fig. 58. 
Here the weight w is raised by winding the 
rope F’, to which it is attached, around a 
drum whose radius is B, while another rope 
# is unwound from another arum, whose 
radius is A, the active agent pulling on this 
rope an amount represented by f,. The two 
arums are rigidly fastened to each other. 
Let ( be the distance through which the 
active agent exerts the tension or pull f,, and 
therefore the work performed by it is f, 
(Equation 60 (11) sixteenth paper). In like 
manner, to raise the weight w through a 
height D requires an amount of work which 
is equal to w D, w being the static force of 
gravity, against which the weight is lifted. 
Now, the effect produced by the active agent 
over the space C is transmitied through the 
drums to the weight 7, and causes it to be 
elevated. As the force 7, is the only cause 
acting to raise the weight 7, the two effects 
or work here represented are therefore equal 
to each ovher (provided that there is no 
physical resistance), since the effect repre- 
sented by w Dis simply that produced by /, 
and transmitted through the ropes and drums 
Hence we may write, 


the conservation of work. 


to the weight aw. 
| SRE EL = yy Cs 0 2D. 


That is, the amount of work which must 
be performed by the active agent is always 
equal to the effect produced upon the passive 
body, and is equal to the resisiance of that 
body multiplied by the distance it is movea 
against that resistance. 

But it requires a certain amount of work 
to overcome the physical resistance. This 
resistance consists in the friction of the jour- 
nals of the drums, and in friction between 
the fibers of the ropes in being bent over the 
drums. 
the moving parts in passing through the air. 
This is considerable when the speed is high. 
Let us represent the work required to over- 
come all of this resistance by Rs, then, ac- 
cording to the principle of the conservation 
of work, we will have, 


There is also more or less friction of 


SR rehearse at CHul—+ Re. 


This equacion represents, in a general way, 
what takes place in all cases where work is 
performed ; that is, the work is divided into 
three parts. First we have the work f/f, @, 
performed by the active agent, and tliis is 
called the expended work, because it requires 
an expenditure of this amount of work to 
Second, we have 
the useful work, w D, which is the work re- 


produce the desired effect. 


quired to produce the desired effect (exclu- 
sive of friction)—in Fig. 58, that of raising 
Third, Rs is the work re- 
quired to overcome the physical resistance, 


the weight «w, 


part of the work represents an actual loss, 
and is, generally speaking, any effect pro- 
duced which is not wanted, but enters as 
an itemin the form of an unavoidable evil. 
There are a great many causes for the loss 
of work, while it is being ‘transmitted from 
one place to another. We have already men- 
tioned friction on wearing surfaces, friction 
of moving parts in passing through the air, 
the resistance offered by ropes and belts to 
being continually bent ever the pulley, ete. 
Work also disappears in the form of heat. 
James Prescott Joule discovered by experi- 
ments from 1840 to 1849 that work and heat 
are mutually convertible ; that is, that heat 
can be produced by work, avd on the other 
hand, that work can be done through the 
medium of heat. In his experiments Joule 
found that one thermal unit of heat, by 
Fahrenheit’s scale, can be produced by the 
expenditure of 772 foot-pounds of work, and 
vice versa, every thermal unit of heat, when 
converted into work, will produce 772 foot- 
This number—772 foot-pounds—is 
called Joule’s mechanical equivalent of heat. 
Some experiments made by Joule since 1870 
have resulted in a little larger value for the 
mechanical equivalent of heat, viz., 772.43 
foot-pounds. The steam engine is an illus- 
tration of this privciple. The steam con- 
tains less heat when it is exhausted from the 
cylinder than it does when it is aimitted, aud 
the difference or the quantity of heat lost by 
vhe steam, multiplied by the mechanical 
equivalent of heat (772) gives the amount of 
work done by the steam. 


pounds. 











Fig. 58. 


Force, Morton AND WoRK. 


We see, then, that the heating of parts of 
machinery, such as journal boxes, is a source 
of the loss of work, because it is work, con- 
verted into heat, ihat supplies that heat ; 
hence, the useful work performed is reduced 
in proportion to the amount of heat de- 
veloped, or, if the useful work is to remain 
the same, then the expended work must be 
increased by the same amount. 

Electricity is another form in which werk 
disappears Belts usually generate more or 
less electricity, which consumes a certain 
amount of the expended work, and therefore 
this sometimes forms an item in the lost 
work. ‘There are numerous examples of the 
mutual convertibility of work and electricity. 
Our streets are lighted as a result of the 
work expended by the steam engine or other 
motor, being converted, first into electricity, 
and then into heat and light. The electric 
motor furnishes an example of converting 
electriciiy into work. The work of the en- 
vine is converted into electricity, and at a 
distant point in the same circuit the elec- 
tricity is again converted into work through 
the medium of the electric motor. 

In whatever form (or forms) that work 
may disappear or be transformed the sum 
of the useful and the lost work is always 
equal to that expended, as represented in 
Equation 68. This is the principle of the 
conservation of work, 

When work is expended upon any body in 
such a manner that the same work is avail- 
able, at any future time, in performing work 
upon some other body, the work so expended 
For ex- 
ample, in Fig. 58, the work w D, which is 
expended in raising the weight w, is stored 
in the body thus raisec, because the weight 


is said to be stored in the body. 





and it is called the lost work, because this 


can be released at any time, and in falling 
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through the height D it is capable of per- 
forming an amount of work upon any other 
body which is the same as that which was 
previously stored in it. The work repre- 
sented by #8, in Equation 68, is not stored 
in the body «, for it is expended upon other 
bodies in overcoming friction, etc., and is 
beyond recovery; it is lost. In the same 
manner work is stored in the heavy weight 
of a pile-driver when hoisted. Work 
stored in the steam of a locomotive in the 
form of heat, and is gradually used in draw- 
ing the train. Work is stored in a spring 
when ‘‘ wound up,” asin a clock, where it is 
gradually used to keep the clock in motion. 
Work is also stored in a moving body. 
Equations 66, seventeenth paper, give the 
amount of work required to set a free body 
in motion, and if there is no physical resist- 
ance no work is lost, but all the work so 
expended is retained by the body; in other 
words, it is storedin it. If V, is the velocity 
of the body, then by Equation 66 (III.) the 
Py Vi Tf this work 


is transmitted to a second body at any time 
without loss by friction then we may write 
the equation 


is 


work stored in it is 


69 = 


= Ty Be 


in which /, is the resistance which the second 
body offers to motion, and xs, is the distance 
through which that resistance is overcome 
by the first body. From this equation we get 
Wi Vs Wy 

28s 8s 

Rule 70.—That is, the resistance which a 
moving body can overcome is found by d- 
viding the work stored in the moving body by 


(UR R tarie 


“iis 


the space through which the driven body tx 
moved, 

This rule, of course, is true only under 
the condition that all the work stored in the 
tirst bedy is given up or expended on the 
second body in producing motion. After 
the body has thus given up its work it will 
be at rest, since it will have lost all the ele- 
ments of motion. 


if 4, 


V : : 
t, = -, the average velocity of 


~ 


the first body, then f, = F,. That is, the 
resistance which a moving body can over- 
come, in the unit of time, over a distance 
represented by its average velocity, is equal 
to its dynamic force, as stated in the fifteenth 
paper. 

According to the law of the conservation 
of work, if the body meets with resistance, 
and its motion is retarded, it will not come 
to rest until all the stored work has been 
given up. In other words, by virtue of its 
motion the body is capable of doing an 
amount of work which is equal to that pre- 
viously stored init. Tnis is readily proved 
by referring to Equation 23 (VI.), fifth pa- 
per, from which we get the space passed 
over while the body is being brought to rest; 
¥* since the initial velocity y. 
2a a 
V, the same asin Equation 66 (III.) and the 
tinal velocity V, = 0. Combining this 
with Equation 46 we have for the work re- 
quired to bring the body to rest, 


W = 


012., 8 


a) 


aw OV? 

2g 
which is the same as Equation 66 (III.), the 
work stored in the body at its maximum 
speed, from which it was reduced. Hence 
we see that the work stored in a moving 
body is also the amount of work which must 
be expended in opposition to it, to bring it 
to rest, or, in other words, the work that the 
body can do before it is brought to rest. 
This fact is illustrated in any moving body, 
a train, for example ; the train will not stop 
as soon as the steam is shut off, but it will 
continue to move until the amount of work 
performed in overcoming the resistance is 
exactly equal to the work stored in the mov- 
ing train, as expressed by Rule 66 (III.) 

The law of conservation applies to force as 
well as to work. When a body, which is 
moving with a given dynamic force, is op- 


| 2% P . 
some of it is otherwise expended in the trans- 


mission of it. This has already been illus- 
trated and proved in the fifteenth paper. 

The principle of the conservation of work 
may also be illustrated by water being pump- 
ed through a pipe and delivered into a tank. 
Suppose that the pipe has a number of places 
between the pump and the tank where some 
of the water leaks out and is lost. Here 
the amount of water delivered to the tank is 
less than that which passes through the 
pump, but the actual quantity of water has 
not been reduced, that is, none has been 
annihilated. The difference between that 
passing through the pump and that stored in 
the tank simply represents the amount lost 
through leakage, evaporation or otherwise. 
In machinery the leakage consists in the 
work lost by friction, heating, etc. If there 
were no “‘ leakage” then the amount of work 
delivered at its desvination would always be 
equal to the amount expended. 

All machives are more or less imperfect in 
the proportion that work is lost in trans 
mitting it. The degree of perfection 
measured by what is called the efficiency of 
the machine. The efficiency is the amount 
of work transmitted to its destination, or the 
useful work performed, and is expressed in 
the fractional part of the work expended. 
Thus, if the useful work performed by a 
machine is 750 foot-pounds, and the expend 


is 


then the 
8 which 


ed work 1,000 
efficiency of the machine is {5 = 
means that only three-quarters, or seventy 


is foot-pounds, 


five per cent. of the expended work, is 
realized in producing the useful effect. The 


remaining twenty-five per cept. is a loss, as 
it is required to overcome the friction and 
other resistances of the machine. 
Representing the efficiency generally by Z, 
then in the example, Fig. 58, we have: 


* ‘ ) . ° 
Peres! ier ; l _or, substituting the 
| ti 
71 value of w D from Equation 68, 
‘ 
we have: 
> 
8... et BS. 
Si 
Rule 71.—To find the efficiency of any 
machine. 


[.— Divide the useful work done by the work 
en pe nded, or 
TT.—Divide the 
and subtract the ratio from unity. 

The lost work may be found from Equa 
tions 68 and 71 (II ) which give : 


lost work by that ¢ rpe nded 


AS ibe ARRANGE Re=f,C—w D. 

in - . 
(Serer Rse=(1— EB), ©. 

Rule 72.—To find the lost work: 


1.—Suhtract the useful work from that ex- 





posed or resisted in its motion by another 
body, then some of the force of the first 
body is given up to overcome the resistance, 
and whatever force may be lost by the first 
boay is added to that of the second, unless 





pended, or 

[1.—Subtract the efficiency from unity and 
multiply the remainder by the expended work. 
For a machine to be perfect, its efficiency 


and provide stiffness and strength, 


5 





must be unity; that is, the useful work per- 
formed must be equal to that expended, in 
which there Of 
course this condition can never be realized 


case would be no loss. 
in practice, but the nearer the efficiency ap 
proaches unity the nearer the machine ap- 
prouches perfection. In making calculations 
when designing machines, the work 
required to overcome the resistance is ofven 
an unknown quantity, and have 
means of determining this, hence the calcu 
lations are usually made on the assumption 
that there is no resistauce, 


new 


we no 


and an allowance 
is then made of twenty-five per cent., more 
or less, according to the judgment of the 
designer. For example, if the work is to 
be transmitted through a long train of gears, 
we simply get an estimate of the amount of 
useful work to be done at the end of the 
train, add twenty-five per cent. to it—sup- 
posing this to be the estimated allowance 
for overcoming the physical resistances—the 
result will be the work which must be ex 
pended to produce the desired effect. 

5 ee 
The “Sweetland” Independent Chuck, 

with Reversible Jaws. 





The cuts herewith represent a new line of 
lathe chucks, now being placed on the market 
the Hoggson & Pettis 
Company, New Haven, Conn. 


by Manufacturing 





THe ‘‘SwWEETLAND ” INDEPENDENT CHUCK WITH REVERSIBLE JAWS 


This chuck, it will be observed, is some 
What thinner than it is customary to make 
chucks of this type. 

that this 
that it permits bringing the work nearer the 
head-stock of the lathe. At 
the parts are strengthened and made extra 
heavy at important at the 
pinion head and at other points, so as to re 


It is made so because it 


is believed feature is valuable, in 


the same time 


points, such 


as 
duce the danger of breakage to a minimum, 
The pin 
ions are of steel, hardened, and the construc 
tion throughout is with a view to withstanding 
hard usage. 

In order more Clearly to explain the con 
the chuck, we have introduced 
of the (Figs. 1 
which we believe 


struction of 
detail 
These jaws, 


cuts jaws and 2) 


ure substan 
tially che same as are used in other types 
of the ‘‘Sweetland” chuck, are of 

hardened It be seen that they 
made with a transverse dovetail, which holds 


s‘eel, 
will are 


the outer and the inner sections together, 
and by means of which the outer section can 
be removed by taking out the small screws 
and replaced ina reversed position, without 
the chuck, 
three sets of jaws in one, which the makers 
No. 0, No. 1, and No. 2.) An inspe« 
of the detail cuts, in the 


are shown reversed in position, and of the 


removing the jaws from giving 
term 


tion which juWs 


principal cut below them, will illustrate 


Fig. 1 represents the jaw used asa No. 0 
Fig 
In the principal cut) the 
represented complete. 


or common jaw, and 2 shows the jaw 


reversed chuek is 
The small screws, shown as holding the two 
tuke the 
that is taken by the 


parts of the jaws together, do not 
thrust against the jaws ; 
dovetail, These screws are necessary to pre 
vent the outer section from moving sideways 
on the inner section. The jaw appears to be 
as nearly like a solid jaw as it is practicable 
to make it. 

The be 


seming any especial chuck, as they are made 


engraving cannot taken as repre 
ina variety of sizes 

What Civility Will Do. 

How fara little civility will go in making 

things work smoothly may be seen at the en 

trance to the platform from which passen 


gers enter the cars of the elevated cable road 


at the Hoboken ferry After all, perhaps it 
is only a verification of the old adage, 
** Every man to his trade.” At the time of 
day when men are leaving New York for 
their homes a ferryboat will carry as many 
passengers whose destit ation is the 
** Heights” as will load three or four eable 


cars, and every passengzer—mabd, Woman or 
child 


the interval between cars is very short. 


-is anxious to get the first car, although 
On 
the upper platform the space is limited, and 
if the passengers were allowed to crowd this, 
as they would do, accidents would be sure to 
occur; some one would be sure to get pushed 
A 


at the gateway 


through the openings to the cable below. 


gateman must be stationed 
leading to the upper platform to keep back 
the all to 


sufficient number has passed. 


crowd- eager ret home—when a 
This vateman 
is presumably clothed with the authority of a 
policeman—at least he wears the uniform of 
But 


virtue of his uniform and club. 


one, he does not manage crowds by 
He does it 
by sheer good nature, and by knowing how. 
He is perpetually shutting that sliding gate 
ina way to cut the crowd in two, and as per 
petually smiling and turning around to laugh 


Ile is 


a mechanic to try to dam the 


and chat with the disappointed ones, 
ot 
passing stream by slamming the gate through 
it. 


too much 
He quietly insinuates himself in the gate 
way, and pulls the gate into the place he 
There 


and ways of parting an eager crowd with a 


just 


occupied, as he steps out. are Ways 


gate. There area good many railroad com 


panies that would make money by giving their 
ot 


see how this gateman does his duty and keeps 


employes—some them—opportunities to 
himself and everybody else happy 
—_+e —__—_ 


Test of the Big Crane. 


The Washington Post publishes an account 
of the test at the navy yard there of the 110 
ton crane built by the Morgan Engiueering 
Works and _ illustrated 
12 and 19. A weight of 110 gross tons, or 
246,400 pounds, made up of pig iron piled 
upon a massive platform, was picked up and 
carried about with the greatest ease, and the 


in our issues of June 


crane worked satisfactorily in every respect. 
Itisstated that the crane, with the irou frame 
work upon which it is supported, has cost 
the government $200,000 


: ane = 
The steamship Empress of India,” now 
in course of construction for the Canadian 


Pacitic Railway Company, is expected to bi 


ready forsea in two months; it is only nine 


months since her keel was laid. This steamer 





is the first of three ordered at Barrow for the 
new route between Vancouver and Yoko 
hama. The dimensions of ** Empress of In- 
dia” and the other two ships are as follows 
Length over all, 485 feet; between. perpen 
diculars, 440 feet: breadth (moulded), 51 
feet; depth (moulded), 36° feet; tonnage, 
5,700 toms gross The hull is divided into 
twelve transverse Water-tight: Compartments 
and the ship will be so ttted as to be of ser 
vice in case of war. The engines are of the 
triple expansion type, of 10,000 horse. power 
The cylinders are 82, 51, and 82 inches diam 
eter, stroke 54 inches The boilers, four it 
number, are each 16 feet 8 inches diameter 


and 18 feet 9 inches long, designed for a work- 


ng pressure of 160 pounds per square inca. 
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LETTERS FROM PRACTICAL MEN. 


White Lines on Blue Prints. 
Editor American Machinist : 
Your correspondent, C. P. R., 
good liquid for making a white line on blue 
prints. Like him I have used several liquids 
without satisfaction, until using permanent 
Chinese white, water color, which, when 
mixed to the consistency of cream, can be 


asks fora 


used with a pen, and makes a good clear 
white line which will not fade as do the soda 
solutions, and is not easily rubbed off. I 
find that the color that comes in tubes is the 
best, as it always keeps in good condition, 
and is easily mixed with a little water when 


wanted for use. A. B. EDDOWEs. 


Editor American Machinist: 

I notice in the Questions and Answers 
column of your last issue that C. P.R., of 
Buffalo, N. Y., speaks of trouble he has had 
in obtaining a satisfactory liquid for mark- 
ing on blue prints. I have had the same 
trouble with ‘‘soda water” and like sub- 
stances, and find that a solution of air-slaked 
lime and water will make a_ perfectly white 
line without spreading. It should be mixed 
thoroughly, and kept well shaken while in 
use. The best results are obtained when the 
lime is perfectly white and free from dirt. 
When dry, the lime, of course, will remain 
on the surface of the paper, and should be 
removed by shaking the print vigorously. 

J. W. TIERNEY. 


Kditor American Machinist: 

In the AMERICAN Macurnist of Septem 
ber 11, 1890, column of Questions and 
Answers (No. 357), C. P. R., Buffalo, N. Y., 
desires a good liquid for producing perma- 
nent white lines on blue prints. If he will 
eise Winsor & Newton's permanent Chinese 
white he will obtain the best of success. 
Always shake the liquid well before using. 
I send you blue print with lines drawn with 
this ink. 
never had occasion to find fault with it. 

C. E. SrmonpDs. 


I have used it for years, and have 


Roxbury, Mass. 

[The lines on the print to which our cor- 
respondent refers are excellent. | 
Editor American Machinist : 

If C, P. R. will try lime dissolved in water 
he will have a liquid that will flow from the 
pen as easily as ink, and give nice white lines 
on blue prints. L. 


The Cupola Explosion Again, 
Editor American Machinist : 

I have been in the foundry business for the 
past twenty years, and must say I have en- 
joyed reading the experiences of some of my 
brother foundrymen in regards to the Cassidy 
& Adler cupola explosion, One thinks it 
must be there was a loaded shell in the scrap; 
another thinks too much wind from a press 
ure blower, etc. Now, if the foreman of 
foundry would tell us how he charged his 
cupola, and how and where he lit his fire, 
and give us an idea how it acted when he 
was charging, I think we could catch at some 
idea how it happened. 

Some two years ago I was melting in a 45 
inch cupola (inside of brick) 6} feet from 
sand bottom to charging door, I lit fire at 
2 o'clock and charge at 2:30, putting on the 
wind at 3:30, iron down 38:45. We ran off 
about 2,000 pounds of iron, when the iron 
went down through the bottom. We took 
off the wind to stop up the hole, and the gas 
or flame on top of the stock settled down 
into the stock, and for some unknown reason 
Those that 
saw it said there was a flame of fire went out 
of the top of the stock fifty feet in the air. 
The report could be heard for half a mile. 
It broke out about fifty panes of glass in the 
ventilator on top of the foundry. We put 
on the wind, took off the cast all right. If 
the gas had not gone up through the stock I 
have no doubt it would have gone through 


caught at the charging door. 


the side of the cupola. 

I think if the charging door had been 
fourteen or fifteen feet from the bed, and the 
cupola full of coke and iron, it could not 
have passed through as much stock, but 





would have gone through the side of the 
cupola. I have done the same thing before, 
but never have had the same experience. If 
you think this worthy of room in your valu- 
able paper I should like to have you use it. 
Please do not use my name, for I am not 
looking for any notoriety. 
Conn. MELTER. 


Dividing and Drilling an Original 
Index. 
Editor American Machinist : 

Some time ago the superintendent of a 
shop where a great deal of small gear cutting 
is done came to me with a request something 
like the following: 

‘* Will you divide the rim of a 20’ pulley, 
and drill it with holes ;4-inch diameter, so 
that we can use it to test our gear-cutting in- 
dexes, and correct them, as they wear out of 
truth of division? The numbers we use most 
are 20, 21, 22, 28, 24, 25, 26 and 54, these 
numbers answering also for pinions of 6, 7, 
8, 9, 10, 11, 12 and 138 teeth. The indexes 
are plain steel disks, notched on the edge, 
about 5” diameter. We will place the pulley 
and the index on the same arbor. The pin 





dl : 
Sheet Steel | { 
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“ yper inch. 


clean, and marked off the face with fine 
lines, which were to be used in spacing 
around. About this time it occurred to me 
that if the spacing was even half good it cer 
tainly would be spoiled in drilling the 215 
holes. I therefore took the responsibility of 
not spacing it by hand exactly, but arranged 
to do the spacing and ‘drilling mechanically, 


making really an original index. The ac- 
companying sketch shows how it was 


mounted on a 10” tool maker’s lathe carriage. 
The pieces B A B’, Fig. 3, are nicely fitted 
and gibbed to the rim, as shown by Fig. 1. 
The knurled head-screws shown on the lower 
side serve to clamp them in position. B 
carries the hardened drilling jig, Fig. 4, 
which can be placed at any point in the 
width of the face. The piece A is moved 
between the micrometer screws, carried by 
Band B’, which are connected together by 
the steel bar C, shown above, so as to be 
practically one piece. This bar is drilled at 
regular intervals so that any great change in 
spacing does not require the adjusting screws 
to be moved so far as to alter the bearing on 
the points. The dividing and drilling was 
accomplished in good time. The man would 
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used on the pulley rim will be attached to 
the short arm of a pointer, which multiplies 
the variation existing between the two so that 
it is very appreciable.” 

As the concern he represented was a good 
customer, I was bound to say we would do 
anything we could with pleasure, but I must 
know about how accurate a job was wanted. 
Would drilling to the least worn of our 
milling machine indexes answer? 

The look with which he answered this was 
a study, followed’ by the remark: ‘‘ We 
want it spaced and drilled by hand, and not 
a copy of your old indexes. We want it so 
exact that when we have brought our disk 
to agree with it we cau shift it on the arbor 
and not find a variation of one ten-thousandth 
inch anywhere.” 

It is needless to repeat the arguments 
which I advanced to show that it was impos 
sible to do by hand what I was doubtful of 
doing by the machine. 
a good customer I agreed to make the trial, 
giving the job to the most careful tool 
maker we had. 

We finished the pulley carefully all over, 
whitened it in nickel so that it would remain 


Rather than oppose 


Fig. 5. 







drill one hole on the starting line, grind a 
pin so it would just fit through the jig and 
into the hole, while the parts B B' were 
firmly clamped to the rim; then bring A in 
solid contact with 2B, and clamp it; remove 
the pin from the bushing, unclamp B B’, and 
move until # came in solid contact with A, 
and clamp. This operation repeated, but 
without drilling aay but the first hole, would 
carry him around the pulley in about three 
to five minutes, The first time around would 
show some variation at the hole, which would 
be corrected by the micrometer screws. 
When the spacing was fipally reached the 
mau would make a fresh start from the first 
hole, and go around the pulley ten times 
without stopping. If, then, the pin entered 
the hole readily, the division was called 
right, and the drilling done without making 
any further change. This was repeated for 
each set of division, and made an index 
which is very nearly perfect—certainly as 
good as we c.uld have done by hand, and 
the spacing, being purely mechanical, did not 


Referring to sketch, the arms of index 
pulley are flush with one side of the rim, hub 
is bored 1’ diameter. Mounted on the lathe 
for drilling, it appeared something like 
sketch, Fig. 2. The tall screw cut with 
square thread just fitted the bore. Double 
nuts on lower side provided adjustment for 
bringing the holes being drilled level with 
lathe centers. The top nut with set screw 
took up all lost motion, so that it could be 
revolved in spacing without trouble. The 
block D, Fig. 2, took the place of cross-feed 
shoe, and was held by bolt passing clear 
through lathe carriage. In drilling, the car- 
riage was fed by hand against a dead stop, to 
insure depth of holes being uniform, the tail 
center, just following up the wheel, was pro- 
vided with hard-wood center, to avoid mar- 
ring the face. 

Drilling jig, Fig. 4, was carried at the ex- 
treme right of the piece B’, to which it is 
fastened by two screws through the slots. 
The clamping screws had a tendency to keep 
the pieces away from the rim, and, to coun- 
teract this, a slight bevel was turned on that 
edge of the rim, which made them hug the 
rim tightly. A. H. LEFEBVRE. 
[In a private letter Mr. Lefebvre says he 
has not said much in this description regard- 
ing the degree of accuracy attained by this 
device, as he does not want to make claims 
that might seem to be extravagant, but he 
states, nevertheless, that while the index 
plates made by well-known makers readily 
show errors of .001", and gears cut by them 
are more or less noisy, this index shows no 
appreciable error, and gears cut by the in- 
dexes, after being corrected by this one, run 
practically without noise. We think that, 
after looking over his method, few will be 
disposed to doubt that great accuracy may 
be attained by it, or that Mr. Lefebvre’s 
statement is at all unreasonable. | 


Lathe Construction, 
Editor American Machinist : 

I have read with considerable interest Mr. 
Sweet’s defense of the swiveling head-stock. 
If boring taper holes of limited taper is the 
only purpose for which the lathe is to be 
used, Mr. Sweet’s device is fairly satisfactory. 
It, however, possesses one fatal defect, in that 
it is necessary to set the head-stock parallel if 
the hole is to be reamed. Perhaps a com- 
pound rest specially designed would do just 
as good work, and, as it possesses the advan- 
tage of being able to turn any taper, merits 
careful consideration, at least, before deciding 
which type of machine is to be built for the 
purpose of boring taper holes. In ordinary 
shop practice, however, boring taper holes 
forms but a small part of the duty required 
of the engine lathe. It is safe to say that 
every piece that has a taper hole bored in it 
has at least an equal amount of other work 
done on it. Mr. Sweet rarely bores a taper 
hole that does not have a taper plug fitted to 
it; for this work his lathe is useless. The 
only correct and economical way to turn a 
taper plug is by means of a taper attachment 
or a compound rest. A taper attachment, 
when properly designed and well made, is, 
all things considered, the very best appliance 
that can be used for boring taper holes or 
turning taper plugs. 

I do not wish to undertake the task of de 
fending all the taper attachments that have 
been put on the market; but taper attach- 
ments are made that entirely eliminate back- 
lash, and have sufticient rigidity to do good 
work. At the present time I have a 21-inch 
lathe turning the outside taper of a 20-inch 
Corliss engine steam bonnet. The bonnet is 
gripped by the square base and _ projects 
about 14 inches from the face of the chuck. 
The rough cut on the outside is about ;4th 
of an inch deep on a side, and is fed sixteen 
cuts per inch; the finishing cut is } inch 
wide. The taper attachment operates as 
steadily and smoothly as if the work were 
sraight and on centers. On about all the 
taper work that I have to do, and I presume 
on most of Mr. Sweet’s work, there are 
straight parts, or the ends have to be faced 
off square. On a lathe provided with a taper 





involve such trying of the eyes and nerves as 
to make the job one to be dreaded by the 
tool maker. 


attachment, taper and straight work can be 
done without disarranging the setting for the 
‘taper or for the straight part. If Mr. Sweet 
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wishes to face off anend of the piece in 
which a taper hole has been bored, he is 
obliged to set the head-stock parallel; judg- 
ing from my experience this is not an easy 
thing to do. Mr. Sweet does not meet the 
objection raised to this point at all by his re- 
mark about the astronomer. An astronomer 
who can detérmine the parallax of a star ten 
thousand million miles away can earn ten 
thousand dollars a year, yet Mr. Sweet ex- 
pects a greasy machinist, who is fortunate if 
he can earn one-tenth of that amount, to set 
his head stock so that it will bore straight 
every time. A valuable feature of the taper 
attachment lies in the ease with which former 
plates can be fitted to it. It is impossible to 
make a swiveling head-stock without greatly 
complicating the feed mechanism, without 
gaining any compensating advantages there- 
from, except the doubtful one of being able 
to bore taper holes. For proof of this see 
the drawings of Mr. Sweet’s lathe published 
in the AMERICAN MACHINIST. 

Judging from the history of the swiveling 
head-stock, I do not believe that it is destined 
to come into general use for boring taper 
holes. ‘‘ The survival of the fittest” in this 
case means the total extinction of the whole 
race of swiveling head-stocks, and perhaps of 
bolted head-stocks as well. I have been in- 
formed that between thirty and forty years 
ago lathes fitted with swiveling head stocks 
were regularly built for the market in New 
England. The only inference that can be 
drawn from the almost total disappearance of 
this class of machine is that it would not do 
the work for which it was designed as well 
as other devices. Mr. Sweet’s lathe was 
brought out a number of years ago, and, if 
the head-stock had been a decided improve- 
ment over ordinary practice, it would at 
least have come into limited use. 

C. M. Conrapson. 


Wants Some One to Explain, 
Editor American Machinist : 

Something came under my notice the 
other day, and not being able to find a satis- 
factory cause, I write to your valuable paper 
hoping to hear from some one who has met 
with the same difficulty. 

I had four pieces of wrought-iron pipe 14” 
long, 1}'’ diameter, }" bore, to turn to 1,%" 
and 3’ bore. I fastened one end in a four- 
jawed chuck and let the other end revolve 
round the center, so I could true it up to run 
it in the steady rest. I then commenced to 
drill it, using an ordinary flat drill }” thick 
lipped at the cutting edges. I gave it a side 
bearing of half an inch, and held it in a 
common drill rest fastened in the tool-post. 
I ran the work at seventy-six revolutions per 
minute, and used lard oil. I noticed while 
drilling that the pipe began to run out, and, 
by the time I got through, the pipe was 
curved like a bow, and measured 4” high in 
the middle. Two pieces out of the four 
were as just stated; the third was bowed not 
quite so much, and the other one was as 
straight as when I put it in the lathe. They 
were not all cut from the same piece. The 
highest temperature generated while drilling 
was about 150°. I took the precaution to 
hammer the pieces straight on an anvil be- 
fore drilling. I think if I had used a turned 
drill in the form of a rose bit I would have 
had better results. BH. R. 

[We believe the trouble was mainly due to 
unequal surain on the metal of the pipe, 
brought about in the manufacture. | 


Machine Design. 
Editor American Machinist : 

Mr. Woodward, in his article on machine 
design, advocates having the head-stock cast 
on the shears for solidity’s sake. He re- 
marks: ‘‘Of all the machine work done in 
the manufacture of other machines, by far 
the larger part is done in the lathe.” For this 
reason, in my estimation, the casting of the 
head-stock to the shears is a poor plan. 

He also remarks that, ‘‘ Casting the head- 
stock and bed in one piece will prevent the 
common practice of using blocks.” 

Well, Mr. Woodward, I do not see any 
special harm in using blocks, as long as the 
job is got out on time, and satisfactorily. I 
have known these blocks to save a big per- 


centage of humiliation in not having to re- 
fuse a job. 

I wonder if F. P. Avery, of whom Prof. 
John E. Sweet speaks in his article, ‘‘ The 
Pleasures of a Machinist,’”’ March 6th, 1886, 
if a job had come to him in his shop, woula 
have refused it because the lathe would not 
swing it; I guess not. 

When a man does a job of planing on the 
drill press, and does it satisfactorily too, be 
feels satisfied; if he has a lathe with the head 
stock cast on, when a job comes in that he 
cannot handle, he will feel like knocking it 
off. 

I have seen those blocks used to a good 
purpose in the existence of a struggling ma- 
chine shop, and I know they are mighty 
handy. And [I have seen the head-stock 
manipulated for other purposes that would 
make some one sad, but still the ‘‘ simon 
pure” got there. 

I would say to those who contemplate buy- 
ing a lathe, to get one where you can ‘‘ yank” 
the head-stock off, for it may save you some 
humiliation. 

There is a great deal in the unexpected, 
and I think Prof. Sweet has demonstrated 
the practical utility of the swinging head ; 
but I was very much chagrined in seeing 
the 16” lathe, not to see the sleeve system for 
keeping the screw perfect, for he had mac¢ 
a convert of me there, and I know he will 
feel bad until he puts one on. 

Epwarp D. GLEASON. 
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Rigging for Drilling Pulleys. 
Editor American Machinist : 

I send you sketch of rig that I used to 
drill some pulleys that could not be taken off 
the shaft. They were drilled to be lagged 
with wood. 

The pieces A were slotted to slip over the 
shaft, and be clamped on the same by bolts 
shown. it the 
entire length, to allow the feed-screw to slide 
from one edge of pulley to other, so that I 


The cross-bar had a slot in 


could drill on both edges without moving the 
rig on the shaft. 

The 
screw and the end pointed to fit in plate 
screwed on top of brace. 


feed-screw was taken from a hand 
I used an ordinary 
brace. 

With this rig I drilled 126 33’ holes 4 
deep in seven hours, including time of mov 
ing the rig. 

Anent the recent discussion, ‘‘ Grindstones 
weeels,”’ me the grindstone; 


rs. emery give 


I have used both. We are using a 16” stone 
at 500 revolutions in our shop, and think it 
the best we ever saw. We have one side of 
tae stone higher than the other, and put 
water on the side close to the hub, and allow 
the centrifugal 


point. 


force to carry it to highest 


Jos. L. GARD. 


Reply to Professor Sweet's Criticism, 
Editor American Machinist: 

Although I consider that the criticism of 
Professor Sweet upon the lathe bed described 
in my ‘‘ Suggestions on Machine Design” is 
favorable, rather than adverse, there are one 
or two points to which I wish to eall 
attention. 

He tells us that the 
up,” and in the same breath very ungener 


‘greatest strain is 
ously limits us to two bolts to hold down the 


cap. From the construction of this particu 








lar head-stock, the only strain that can come 











upon the cap is up, as he says, but the cap is 
made so that it covers both bearings; and 
there are, for the 21” lathe, four 7’ bolts at 
the front and two at the rear bearing, with 
the nuts set 
strain them. 
When Professor Sweet says, ‘‘ About the 
only lathes I ever built were made that way, 
I do not wish understood 

as objecting to casting the head stock on the 
bed, 


zood 


down as hard as it is safe to 


to be 


I am persuaded that it is a 
to have one lathe in the shop 
with a swinging head,” and ‘‘If I wanted a 
lathe with a swinging head to bore tapers, I 


thing 


would make it to swing,” he virtually says 
that casting the head-stock and bed in one 
piece is much better than to cast them in 
separate pieces, and in this we agree. 

I see no reason whatever for having even 
one lathe in the shop with a swinging head, 
if, as all must admit, a solid head is stiffer 
and better. To my mind, Professor Sweet 
would spoil a good head-stock to make a 
poor taper attachment. It is true that many 
devices for turning tapers are worthless, but 
it is possible to design one on which can be 
accomplished, and equally well, a/Z7 that can 
be done, beside much that it is impossible to 
do with a swinging head. 

D. C. Woopwarp. 


Keeping Clippings. 
Editor American Machinist : 

The AmerRIcCAN MACHINIST has always 
been an advocate of the keeping of note or 
memorandum books by progressive engineers 
No better advice could be 
In fact, unless one possesses a_phe- 


and machinists. 
viven. 
nomenal memory, it is impossible to keep 
latest information 
without resort toa memorandum book. If 
the book be made up of clippings from 
periodicals, there is often danger that parts 


available the and best 


of the article wanted are on opposite sides of 
the same sheet, or that two desirable articles 
are so situated as to make it impossible to 
paste in the clipping without obscuring part 
of what is wanted. The only escape from 
this dilemma is by copying the obscured 
part; but when such part includes an engray 

ing the trouble is insurmountable. 

It has occurred to me that if publishers of 
periodicals would put the advertisements on 
one side of the sheet and the reading matter 
on the other, they would thereby confer a 
great boon on keepers of note-books, 

MARINER. 
—- a pe 


Thick and Thin Boiler Plates. 


sy W.H. Boorn., 





Your correspondent ‘‘C.”” qualifies my re- 
marks under above heading in a manner 
from which I dissent, and at the 
same time he raises quite an interesting point 


cannot 


when he argues that in a high-pressure boiler 
the water is lighter and the steam heavier 
than in a low-pressure boiler. 

When I referred to being a bad 
quencher, I had prominent in my mind the 
narrow water spaces of a locomotive boiler, 
in which I believe many will agree with me 
As ‘‘C,” remarks, 
where circulation is really good, the clean 


foam 


the circulation is poor. 


foam of boiling water will prove very effli- 
cient as a quenching medium, sweeping the 
surface of a plate of all steam which tends 
to adhere, and acting, in fact, like so much 
water. In narrow water spaces, however, 
up which steam is rising, and to the lower 
parts of which no free flow of solid cooler 
water is admitted, there is great danger of 
overheating. It seems probable that the poor 
circulation in a boiler, when it is poor, is as 
likely to be caused by the difficulties in the 
way of the water getting to the right place 
to follow the upward movement of steam 
as in the difficulty experienced by the steam 
escaping, for it stands to reason that wher- 
ever a column of water is changed by heat 
into water and steam, the gravity of the 
column is proportionately reduced with the 
amount of steamintermingled. Given, then, 
free course for solid water to come beneath 
such mined column, and circulation must 
inevitably occur, and the greater the amount 
of steam the more rapid will be the circula- 


tion. Ido not, however, quite follow ‘C.” 
where he says that in a high-pressure boiler, 
the steam, having a greater density, will there- 
fore better absorb heat than the less dense 
steam of a low-pressure boiler; for practically 
in each case the steam when formed is as hot 
as it can get without super-heating. This of 
course may occur to some of it, but not to 
any serious amount, and it would hardly do 
to count upon this. 

Anyhow, it is fortunate that, when most 
required, the circulation is best with proper 
constructional details; but when steam forms 
in such quantity that the circulation cannot, 
by reason of bad structural design, attain a 
corresponding velocity, then burning of plates 
must ensue. 

When a plate burns, I believe it is reduced 
to the sesquioxide upon the water side. We 
know that, if steam be passed through red- 
hot iron tubes or filings of iron in a retort, 
hydrogen is given off by the decomposed 
This 
process, modified, probably takes place with 
overheated plates, and is also seen when 
corrosion takes place beneath scale, the 
black oxide which can be scraped out of 
pitted corrosion found under a heavy slab 
of scale being the same oxide. The reduc- 
tion upon the fire side will be more evenly 
listributed over the surface, and due to the 
formation of a non-hydrated oxide. Indeed, 
the appearance of a burned plate often re- 
minds one somewhat of blister bar. 


steam, the oxygen going to the iron. 


Mr. I[Till’s full half million revolutions per 
minute sounds high. Is Mr. Hill certain as 
to the speed of 200 of first wheel ? Was this 
coun.ed or calculated from a belt connection 
to engine? 

I once found that a rotative speed of a 
light }-inch mule spindle of 30,000 per min- 
ute took a.man’s utmost strength to maintain 
for only ten seconds at that velocity. Ex- 
perimenters would do well to employ light 
friction wheels for their bearings, and for 
very high speeds these again might well run 
on friction bearings. It would be well that 
the mechanism should run in vacuo, the main 
shaft or spindle entering the receiver through 
a stuffing box, Is there any special utility in 
securing, even experimentally, a high rate of 
rotation ? Beyond the satisfaction in attain- 
ing, say, to a million turns per minute (equal 
to 4,166 turns in the period of a watch tick) 
is uhere any mechanical or physical end to be 
gained by it? 


= eo —______ 


Oa the 22d of June there was inaugurated 
in Bremen an electric wamway one mile in 
length. The line, which is the tirst to be 
carried out in Europe on the Thomson- 
Houston system, commences at the Town 
Hall in the center of the town, and termi- 
nates just within the entrance to the town 
park, where an industrial exhibition is at 
present being held. The generating station 
is situated near the park, and contains a 
Pétry-Déreux boiler, a Kirchen engine of 
150 indicated horse-power, and a dynamo of 
84 electrical horse-power, having a pressure 
at the terminals of 500 volts. A second 
dynamo, and an Armington-Sims engine, are 
also installed, the current from this dynamo 
being mainly used for lighting purposes. 
The conductors are carried on insulators 
fastened to short pieces of steel cable at 
tached to iron masts 20 feet high. 
formed of 


They are 
mm. thick. 
There are now in regular service from tive to 
six cars, each of which has two motors fixed 
in a special frame under the car body. Oa 
the top of the car isan inclined supporting 
bar arranged at an angle of 40°. This bar 
carries a grooved contact roller, which is con- 
nected with the motors by a short piece of 
insulated cable. The contact roller presses 
against the lower side of the conductor, and 
around curves suitable leading pieces are ar 
ranged so as to keep the rollers on the proper 
conductor. The cars are fitted with brakes, 
track clearers and safety appliances. At the 
depot where the cars are housed there are 
several pits, which render the motor and 
gearing readily accessible for inspection, re 
pairs and oiling. The tramway is, with the 
exception of one narrow street, 


copper wires 8.25 


double 





throughout.— London Engineer. 
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Use of Opportunities. 





Young men genfrally enter a profession or 
trade with bright visions of future prosperity, 
and, after the apprenticeship has been served, 
look forward to opportunities which will 
start them on the road to positions of honor 
and affluence. Yet many seem to forget 
that it is not so much the opportunities as the 
use made of them that tells in the end. And 
these opportunities present themselves in 
many Cases as soon as a young man enters the 
profession. Good, honest toil during the 
allotted working hours in a shop gives a per- 
son a reputation for being faithful and indus- 
trious, but it by no means follows that this 
alone, however necessary it may be, will lead 
to promotion. A man must also work with 
intelligence, and for this he needs an educa- 
tion, which, when a college course is out of 
the question, can only be obtained by study 
during leisure hours. Recreation after work- 
ing hours is necessary, but to devote every 
evening during the week to pleasure is a 
neglect of the use of opportunities which is 
sure to be felt in after years, and will often 
blight the hopes of ambitious minds. Constant 
work without intelligence may become a 
burden, but intelligence will often turn work 
into a pleasure. 

We have heard of an engine builder who, 
when asked how much lap he gave to a valve, 
had to admit that he did not know what lap 
meant, and when asked how he managed to de- 
sign his engines, acknowledged that he copied 
other good patterns. Now it may be a satis- 
faction to this builder to turn out good work 
and lots of it; but is it honest to quietly copy 
other builders’ designs, which may have been 
perfected only by a considerable expenditure 
of time and money? Would not this builder 
have derived a greater satisfaction, and in 
fact a pleasure, from his daily labors, if he 
had been able to design his own engines? 
We certainly think he would. 

The proper use of opportunities—and many 
will present themselves in the beginning of a 
profession—wili certainly bring a reward in 
later years. If, therefore, honest ambition is 
to have its sway, study in leisure hours is ab- 
solutely necessary. The time may come 
when the ambitious man will be called upon 
to make his own designs, and then a practical 
experience, combined with a theoretical 
knowledge, will be of great benefit. It is 
true that some details of a machine can only 
be perfected by a tentative process, and here 
good common sense and practical experience 
will be of avail; but it is also true that many 
details of a machine can be at once correctly 
proportioned by computation, and thereby 
expense and time saved, and vexatious and 
annoying delays or failures avoided. Success 
cannot be gauged by accumulated wealth 
alone; aman must also possess self respect,and 
be able to command the respect of others. 

——--- e@p>e 
(ireater Safety Wanted. 


As we noticed a few weeks since, the crop 
of railroad accidents this summer, and so far 
this fall, is a large one. Its proportions 
ought to provoke inquiry as to whether it is 
not time the methods of railroading so largely 
in vogue in this country were reformed. If 
the value of a buman life is just five thou 
sand dollars then there may be gain in cheap 
railroading. It might be, financially, the 
proper thing to operate with insufficient and 
cheap help, keep the road and stock in a low 
condition, and pay the cost of killing people. 
But the people are interested beyond the 
Such kind of 
wholesale recklessness has a bad moral effect 


question of dollars and cents. 


on the whole country, and the knowledge 
that this is so will bring about laws compel- 
ling reforms in railroading here just as it has 
done in older countries. 

It is urged, with a great deal of truth, 
that the cheap methods of building and 
operating railroads in the United States is a 
large factor in the development of the coun- 
try. But thisisa thing that can be carried 
too far. Better have fewer and better rail- 
roads, even at a higher cost for transporta- 
tion, What is wanted now is greater safety. 
Greater safety not only for travelers, but for 
those who handle the trains, This can only 





, ; | 
be had by the adoption of better methods, 


and the public will have it to pay for. For, 
as previously intimated, notwithstanding the 
smash-ups cost the railroad companies a good 
deal of money, the most improved methods 
of operating railroads would doubtless cost 
them more. But the public is willing to pay 
something for the luxury of safety. 
——__~@>e—_—__— 

The discovery has been made, almost by 
accident, that one of the great English battle 
ships is in a dangerous condition, so far as 
her shaft and stern fittings are concerned. 
It is believed that, had she gone to sea in the 
condition in which she was found, a break- 
down, with serious consequences, would have 
resulted. It appears that the shaft got 
badly out of line with the usual disturbing 
consequences. Whether or not the case is as 
bad as reported, it serves again to call atten- 
tion to the particularly weak point in modern 
steamships; that is, that a part of the shaft is 
out of sight, that wear is likely to occur at 
that part with unusual rapidity, and the in- 
evitable getting out of line begins the opera- 
tion of breaking the shaft at the point least 
able to stand the strain. 

There is room for invention here—some- 
thing that will permit one part of the shaft to 
go down in its bearings without bringing into 
play such enormous breaking strain. It isa 
difficult problem, and may never be solved— 
the making of a coupling through which such 
great power can be safely transn#ted, and 
which will answer the other requirements. 
But it is something worth giving attention to. 

222.5 gees 

English capitalists continue to invest their 
money lavishly in this country in various 
large enterprises. We do not believe this is 
particularly good for the country. Of course 
they put their money into business for the 
profits they can make, and what they 
make will be mainly spent at home. But 
aside from any question of this kind there is 
a question of reason. That is, why are Eng- 
lish capitalists willing to invest their money 
here, buying out established works, and pay- 
The conclusion 
seems inevitable that it is because they are 
satisfied with smaller returns than Americans. 
Whenan American capitalist invests his money 
in business he expects to ‘‘ make a million ” 
in ten years. The Englishman is satisfied 
with moderate and reasonably sure returns. 
It would be better for the country if Ameri- 
cans were more inclined to the same way of 
thinking. It would give an actual perma- 
nency to affairs that is sometimes lacking 
here. If our English friends can make 
satisfactory profit in great enterprises here, 
then American capitalists will have to be con- 
tent with about the same profit. 

—_—_+>e —___——_ 


ing a good round price? 


Two cities in the South have followed the 
example set by Philadelphia and Richmond 
in assuming the work of lighting the streets 
by electricity, and now it is proposed to goa 
step farther and supply light to the people, 
just as water is supplied. An English city 
was the first to do this, and in England other 
cities are following the example, and really 
it is the proper way. Such necessities as 
water and light should be supplied by pub- 
lic plants wherever possible. Gas, water 
and elec.ric light plants ought to bea part 
of the public service, and not the property 
of private parties. 

The foregoing is from the Jersey City 
Journal, a paper noted for its ultra-conserv- 
atism. It goes its distance in the way of 
showing that public opinion is crowding in 
the direction of permitting the people to sup- 
ply themselves with some of the necessities 
of life; in not forcing them to pay tribute, 
two or three times over, to corporations, for 
the privilege of living on the earth we in- 
habit. 

me 

Business prospects in the machinery trades 
look encouraging for the fall. A good many 
manufacturers are considerably behind their 
orders, and all, so far as we know, are doing 
well. There seems to be a healthy demand 
for machinery, that bids fair to grow better. 
The steam engine trade is good, the machine 
tool business is good, and business is good in 
general lines of the machinery trade. New 
enterprises that call for machinery are being 
launched with great frequency, and the de- 








mand seems fully equal tothe supply. In 
general lines of business the prospects appear 
to us to look more favorable than they did 
one month ago. The Wall street flurry has 
had but little effect, and the shortage in crops 
is by no means so great as was anticipated ; 
on the whole, the outlook seems to be more 
than fairly bright. 

_—— po - 

Literary Notes. 


American Shipbuilder is the name of a new 
paper published by Bradley & Howell, at 
115 Broad street, New York. It starts out 
with good prospects of success, and will un- 
doubtedly find a field in the shipping inter- 
ests of the country, to which it is devoted. 
We wish it all luck. 

We have received from Edward C. Bald- 
win, secretary of the Young Men’s Institute 
of the Young Men’s Christian Association of 
New York, 222-224 Bowery, the prospectus 
for 1890-91. There are many attractions, 
amusing and instructing, in the buileing of 
the association, which can be enjoyed fora 
nomipal sum. A committee is in waiting 
each evening for the purpose of showing 
young men through the building. Enter- 
tainments and lectures by prominent special- 
ists occur at intervals. There are evening 
classes embracing subjects: Commercial: 
mechanical; language; musical and physical. 
The class in steam engineering, in which 
many of our readers should be interested, 
will be under the instruction of Wm. H. 
Weightman, who has filled the position for 
two years. The class in free hand drawing 
will be taught by George W. Breck, and that 
in mechanical drawing by Edmund J. 
Maurer. The classes begin their sessions 
Wednesday, October 1. 








=. @MNSWERS. 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initrals 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(878) C. K., Philadelphia, Pa., writes: 
Please inform me how to make prints, blue 
lines on white ground, and black lines on 
white ground. A.—See our issue of Sep- 
tember 4, page 3, current volume; and also 
our issue of January 22, page 4, 1887. 


(379) W. A. V., Halifax, N.S., asks: 
What is the rule for finding the diameters of 
cylinders for a compound engine? A.—See 
answer to Question 6. in our issue of January 
2, current volume. 2. What would be the 
best valve motion for a compound engine? 
A,.—That will depend on the purpose for 
which the engine is to be used, and also on 
the size and type of engine. Good judgment 
aud experience are necessary in designing the 
valve motion. 


(380) A. F. W., Newcomerstown, O., asks 
us to describe the best method of balancing 
long rollers, pulleys or cyliuders, in running 
balance. .A.—In our issues of February 10 
and May 19, 1883, and many subsequent 
issues, articles will be found which show the 
difficulty of devising methods for obtaining 
arunving balance of pulleys, ete. LIllustra- 
tions of the different methods used and 
proposed are also given in these articles. On 
the whole, we believe that the best method 
to pursue will be to adopt one of the ma 
chines made for this purpose by the Defiance 
Machine Co., of Defiance, Ohio. 


(881) Locomotive, Waterville, Me., asks : 
What is the fastest time on record made by a 
locomotive ? A.—Perfect records of loco- 
motive speeds are not kept, hence it is diffi- 
cult to answer your question with reasonable 
ecnfidence. If our memory is not at fault, 
86 miles per hour have been made fora short 
distance. 2. Where is the largest locomo 
tive ? A.—The largest locomotive is used in 
the mountain service of the Union Pacific 
road. This engine and the others of its 
elass are the heaviest in regular freight serv- 
ice. It has eight coupled wheels, and a 
two-wheeled swing bolster truck. Gauge, 
4 feet 84 inches ; cylinders, 22 inches diame- 
ter, and 28 inches stroke ; ariving wheels, 
4 feet 8 inches diameter; fuel, soft coal; 
rigid whee) base, 14 feet, total wheel base of 
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engine, 2 22 feet-3 inches; total wheel base of 
engine avd tender, 49 feet inch ; length of 
engive and tender over all, 62 feet 7} inches; 
weight on drivers, two gauges of water, 
about 138,000 pounds; weight of engine, 
two gauges of water, 153,000 pounds. Heat 
ing surface of fire-box, 178 square feet; 
heating surface of tubes, 2,144 square feet; 
total heating surface, 2,322 square feet ; and 
area of tube openings, 833 square inches. 
3. Why do European locomotives have such 
small cabs ? A.—There is no reason for the 
use of the small cabs. What is a pony 
truck ? A.—A two-wheeled truck. 6. Can 
you tell me of a good book for young fire- 
men? A.—Locomotive Engine Running 
and Management, by Angus Sinclair. 


(382) O. M., San Francisco, Cal., 
Please give me the rules for getting 


writes : 
the 


diameter of the sbaft and area of the valves 
for a walking beam condensing engine, 


steam pressure from 35 to 50 pounds per 
square inch. A.—For finding the diamever 
of a wrought-iron shaft, the following em- 
pirical rule may be used. Multiply the 
indicated horse-power by 129; divide the 
product by the number of revolutions per 
minute, and extract the cube root from the 
quotient ; the result will be the largest diam- 
eter of the shaft in inches. The largest 
aiameter of the shaft in uhis class of engines 
is near the inside of the paudle-wheel. A 
symbulic expression of this rule is, 
oo v= x 129 
R 

in which d denotes the diameter of the shaft 
in inches; H. the iudicated horse-power ; 
an! FR, the number of revolutions per min- 
ute. This rule will answer only for com- 
paratively large engines with one cylincer, 
say from 500 horse-power and upwards. 
To find the area of the valves, multiply the 
piston speed in feet per minute by 01, and 
aivide the product by 600, and multiply this 
quotient by the area of the piston in square 
inches ; this last. product will be the total 
clear area of both openings of the valve 
Since one of the disks of this valve must be 
larger than the other, so that the poppet 
valve can be placed in position, a little more 
than one-half the area found by the rule 
must be given to one openng, and the re- 
mainder for the opening of the other valve. 


(383) D. F., Buffalo, N. Y., writes: I 
wrote you some time ago about certain pro- 
nortions, etc., of a traction engine I proposed 
building, which you answered through the 
columns of your valuable paper very satis 
factorily. I find, after using the engine, I 
should have more power from it. The en- 
gine has a single cylinder 9” ciameter, 12” 
stroke; number of revolutions, 250 per min- 
ute; steam pipe, 24" diameter; exhaust pipe, 
3 diameter; steam ports, 84x"; valve 
travel, 3°. How many horse-power would I 
vain by substituting a cylinder 10” ciamet r, 
making the steam ports 9$" long, }’ wide, 
and leaving the connections as before, also 
le raving the “revolutions and speed of the en 
gine on the road the same? Or would you 
advise leaving the cylinder as it is and speed 
the piston to, say, 600 feet per minute, and 
changing the gearing to suit, that is, to have 
the engine travel on the road same speed, 
with 600 feet of piston travel, as it did with 
500 feet? How mauy horse-power will I 
gain by it?) By using the 10” cylinder I feel 
my connections, or some of them at least, are 
not strong enough (although they have 
shown no signs of weakness), as I was con 
tined by weight. I found the boiler was am- 
ple and supplied steam very easily, using very 
common fuel. I used as high as 120 pounds 
boiler pressure, getting about 60 indicated 
horse-power with 250 revolutions per min- 
ute. The engine made 24 miles per hour. 
A,.—With a mean effective steam pressure of 
60 pounds per square inch, the engine in her 
present state will develop 57 indicated horse- 
power. With a cylinacr 10” diameter, and 
with the same mean effective pressure, every- 
thing else being lett as before, the engine 
will develop 71 indicated horse-power. With 
the 9” cylinder, and the piston speed in- 
creased 10 600 feet per minute, the engine 
will develop 69 inaicated horse-power. We 
should simply increase the piston speed to 
600 feet per minute, and not change the size 
of cylinder. 

(384) N. E, Please 


Allegheny, Pa., writes: 


inform me at what speed it is safe to run a} 


fly-wheel. I suppose the thicker the rim 
the safer it is to run the fly-wheel. If there 
is any way of computing the speed, please 
give rule. A.—Let 7’ denote the tensile 
suength of cast-iron per square foot of area 
v, the mean velocity of the rim in feet per 
second, that is to say, the velccily of a point 
situated midway between the inner and outer 
circumference of the rim; W, the we ight of 
a cubic foot of cast-iron; ana g, the accelera- 
tion cue to the force of gravity, which may 
be taken at 32.2 feet per second. Then for 
comy uting the speed we have the following 
formula: 
W 

Which reads: The mean velocity in feet per 
second is equal to the square root of the 
quotient obtained by dividing the product 





tensile strength per square foot of the iron, 
by the weight per cubic foot of the iron. 
If, for example, we assume 7’ = 259,200 
pounds per square foot, and the weight W 
= 450 pounds, and then substituting in the 
formula for the symbols, their values we 
have 

/Q29 95H Oo 
o=4 32.2 x 259,200 a 

450 
second, which is the speed 
fly-wheel will burst. If we 
safety of 10, we have 
29090 ox 9 
~~ “ass X_ 259,200 
450 

feet per second forasafe speed. In prac 
tice, the rim of fly-wheels is in some cases 
pushed to about 80 feet per second, but this 
speed is seldom exceeded. It must be no- 
ticed that, in these computations, we have 
neglected the support which the rim receives 
from its arms. It will also be noticed that 
the thickness of the rim does not enter into 
the calculation, and the reason for neglect- 
ing it is, that iv will not affect the speed ; or, 
in “other words, an increase of thickness will 
not permit an increase of speed, because in- 
creasing the thickness will also increase the 
centrifugal force, which tends to burst the 
fly-wheel. 


(885) Reader, Chicago, I]]., writes: Ki’ dly 
inform me how the diameters of piston rors 
and eccentric rods are computed. A.—Pis- 
ton rods for nearly all kinds of steam engines 
are subjected alternately to a tensile and 
compressive stress. In calculating the 
strength of any piston rod the tensile and 
also the compressive stress to which it is sub 
jected must be considered. We first tind the 
diameter which will give the piston rod suffi- 


430.7 feet per 


at which the 
use a factor of 


136.2 


cient strength to resist the tensile stress; then 
we find the diameter which will give the 


niston rod sufficient strength to resist the 
compression. The larger of the two diame- 
ters must be adopted. In computing the 
strength to resist compression, the rod is 
assumed to be a _ pillar with one end flat and 
the other rounded, namely, flat at the piston, 
and rounded at the crosshead, and then fol- 
low the rules established for finding the di 
ameter of such a pillar. But generally, for 
ordinary stationary engines, the piston rod is 
strong enough if its cross sectional area is 
such that the stress will not exceed 5,000 
pounds per square inch. Hence we have the 
following rule: Multiply the area in square 
inches of the piston by the steam pr: ssure 
per square inch; the product will be the total 
stress on the piston rod. Divide this prod 
uct by 5,000; the quotient will be the area in 
square inches of the cross-section of the 
piston rod; the corresponding diameter of 
this area and an addition of 4th of an inch 
for wear to chis diameter will be the requiree 
diameter. The foregoing rule is for wrought- 
Iron piston rods; stcel reds should have an 
area equal to .8 of the area found by the 
foregoing rule. For finding the diameter of 
the eccentric rod we have the following 
formula: Let “1 and B denote the length 
and breadth in inches, respectively, of the 
back of the slide valve; and p the steam 
pressure per square inch on the valve; we 
have then for the area of section of eccentric 
rod atsmall end = 0.00006 p B L square 
inches; and for the area of the eccentric rod 
at large end = 0.00008 p BL square inches. 
2. What isthe function of a receiver ina 
compound engine? A.—When the pistons 
ina compound engine do not move simul- 
taneously in the sawe direction, for instance, 
if they move as in a compound envine in 
which the cranks are set at right angles to 
ach other, a receiver is required to hold the 
steam exhausted from the high pressure 
cyliader until the low-pressure cyliuder is 
ready to use it. In short, the function of a 
receiver is What its name implies; it receives 
the steam from one cylinder, and holds it 
until the other cylinder makes a demand 
upon it. 3. Give rule for the weight of a 
fly-wheel. .A.—Sce answer to Question 466, 


in our issue of December 19, 1889. 
(386) J. T. T., Dayton, O., writes: Kindly 
inform me what data in connection with a 


boiler is it necessary to bave to compute the 
number of pounds of water it will evaporate? 
A.—In ordinary boiler tests the object is to 
find the quantity of water evaporated per 
pouna of coal, and the quantity the boiler is 
capable of evaporating. Several plans of 
procedure, with various modifications, are 
employed, each of which has its advocates. 
One is to raise steam to working pres-ure, 
then draw the fire, and build a new one, 
weighing and charging up all wood and coal 
used to the termination of the test. To re- 
duce the wood to its equivalent ip coal, mul- 
tiply the pounds of wood used by 0.4. Thus, 
if 50 pounds of wood are used instarting the 
new fire, uhe equivalent in coal will be 50x 
0.4 = 20 pounas. At starting the fire, the 
water level and steam pressure should be 
accurately noted, and these should be exactly 
the same at end of the test ; they should also, 
as far as prac.icable, be kept constant during 
the entire trial. The test should last at least 
ten hours of continuous running, without 
siopping for meal times. In some tests the 


‘steam is allowed to escape into the atmos 


of the acceleration due to gravitv into the | 
}is used for running the engine. 


in others, it 
If the boiler 


phere as fast as it is generated ; 


|is connected to same steam pipe with other 


boilers, an extra outlet for steam with valve 
in the same should be provided, so that in 
case the pressure should rise to that at which 
the safety valve is set, it may be reduced to 
the desired point by opening the extra outlet 
without checking the tires. If the boiler is 
connected to a main steam pipe with other 
boilers, the safety valve on the boiler being 
tested should be set a few pounds higher 
than those of the other boilers, so that, in 
case Of a rise in pressure, the other boilers 
may blow off, and the pressure be reduced 
by closing their dampers, allowing the 
damper of the boiler being tested to re- 
main open, and firing as usual. The time 
of cleaning the tires will depend upon the 
character of the fuel, the rapidity of the 
combustion, and the kind of grates. When 
very good coal is used, and the combus-. 
tion not too rapid, a ten-hour test may 
be run without any cleaning of the grates, 
other than just before the beginning and 
just before the end of the test. The coal 
should be weighed, and delivered to the 
firemen in equal portions, each sufficient for 
about an hour’s run, and a fresh portion 
should not be delivered uatil the previous one 
has all been fired. The amount of water fed 
into the boiler should be accurately deier- 
mined by weighing it. or measuring it in a 
tank of known capacity. Water meters as 
a rale, if used, should ovly be used as a 
check on other measurements. The amount 
of water used, the average pressure of steam, 
and the temperature of feed-water during 
the time of trial, should be carcfully re 
corded, Immediately at the conclusion of the 
test the tire should be drawn and quenched, 
and the unconsumed coal picked oui, weighed, 
and deducted from what charged as being 


used. If it is desired to tind the combustible 
used, everything that comes from the fire 
during and at the conclusion of the test 


should be weighed and deaucted. The coal 
(and the equivalent in coal for the wood) 
supplied to the furnace, including that used 
in starting the fire, less the unconsumed coal, 
weighed back, is the amount charged to the 
test. The amount of water evaporated is a 
measure of the capacity of the boiler, and 
this amount divided by the amount of coal 
used gives the number of pounds of water 
evaporated per pound of coal, and shows the 
economy. It is customary to state the econ- 
omy of the boiler in equivalent evaporation 


from and at 212° Fah. For an accurate test 
many other precautions are pecessary, and 


for these we mustrefer you tothe Handbook 
of Engine and Boiler Trials by RH. Thurs- 
ton, M..A., LL. D. 
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PE CIALS 


50 cents a line for each 
About seven words make a 
Copy should be sent to reach us not later than 
Friday morning for the ensuing week's issue. 


Lexington Cut Iron Gears. See adv. on p. 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

“Bradley's Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse. NY 

Drop Presses, Punches and Shears, Williams, 
White & Co, Moline, Ill., manufacturers 

Pattern and Brand Letters. Vanderburgh, 
& Co., 8 Spruce St., New York 

Davis Key-Seating Machines kept in stock _by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle. Bellefonte, Pa. 

Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe st..Chicago, Tl. 

* How to Keep Boilers Clean” A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st..N.¥ 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.. N.Y 

Crank pin Machines. Pedrick & Ayer, Phila- 
delphia, Pa. 

Planer Chucks —Greenwood’s Universal. 
& Ayer, Philadelphia, Pa., 

Light Special Mach:nery and Tools to order. 
Meriden Machine Tool Co., Meriden, Conn. 

Get particulars . our new Wal, Suspended and 
Radial Drills ©. H. Baush & Sons. Holyoke, Mass 

Audubon Mac roa Works, New Haven, Conn 
Special machinery, heavy and light. 

One Star Hack Saw will do as much work as 
five of any other kind.—N. B. 

Curtis Pressure Reguiators. Curtis Return Trap. 
Curtis Damper Regulator. See Sept. 11,p 18. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mig. Co., 135 Jack 
son st., Chicago. Ill 

Send #1 for Catalogue D, Fine Tools and Supplies 
Over 550 pages. Fully illust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row,N.Y 

Guild & Garrison, brooklvn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps. acid blowers, filter press pumps, etc. 


Wells 


Pedrick 


The 


Split Pulleys at low prices, and of same strength 
and appearanceas Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 





make every 
Smith, 23 


S. W Card & Co., Mansfield, Mass., 
| thing in the line of Taps and Dies. 8.A 
S. Canal st.. Chicago, Western Agent. 





Billings & Spencer Co.'s Packer & Boiler Ratchet, 
& all kinds ot Forged Wrenches. S. A. Smith, 23S. 
Canal st., Chicago, Western representative. 

* Roper’s Hand-Books,”’ for engineers and fire 
men. Send for descriptive cataiogue Address 

Edward Meeks, publisher, Philadelphia, Pa. 


Drills a specialty 
capacity. 


Finely made, 


25 Upright 
quickly operated, prices low. 


as great 


~ 


32" Send for list of firms using our Drills. J. E. 
36 Snyder, Worcester, Mass. 

257" “Only Drill Press built on 

32” ‘Ko-rekt’ principles, 

37” even if they come from Jersey.” 

AQ’ Gould & Eberhardt, New Ark, N. J 

For Sale —Bound volumes of the Patent Office 
Gazette for years 1883, 1884, 1885, 1886, 1Xs7 and 


1888 Price, $4 per 
AMERICAN MACHINIST. 


year. Address J.C., care of 


Every draftsman needs one. The Engineer's Sketch 
Book of mechanical movements, appliances.devices, 
contrivances,ete ,by [.W. Barber. 1,936 illustrations, 
¥vo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York. 


De Lamater Screw Propeller Wheel made only. by 
The Samuel L. Moore & Sons Co. Elizabethport, 
N. J.. who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, ete. Location and equipment well 
adapted for Heavy Steamship Repairs. 

Stub Ends and Connecting 
Rods for small connections. 
Especially adapred tor Valve 
Rod Nad Steam Engines. 

. Dill Machine Co. 
Philadelphia, Pa. 


Binders’? for the American Machinist. Two 
styles, the “Common Sense.”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 5Jc each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
ehinist Publishing Co., 96 Fulton st., New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
post paid Published by John Wiley & Sons, 53 
East 10th st., New York. 














J. F. Byersis building a machine shop at Ravenna, 
Ohio. 

J. A. 
machine shop 

The Tampa Ice 
factory at Tampa, Fla. 

The Kingsbury Manufacturiag C 
erecting a machine 


George, Rome, Ga., will erect a foundry and 


Co, will probably rebuild its ice 


, of Florida, is 
shop 
works will, it is stated, be 


at Luray, Va. 


A boiler and engine 
established 

John Baver & Son will erect a 25 or 
factory at Charleston, S. C. 


40-ton ice 


The Diamond Slate Iron Co 
are building a new foundry 


.at Wilmington, Del., 
A cotton-mill will be put up by 
company at Wadesboro, N. ¢ 
A sash, door and blind factory 
being erected at Shendun, Va 


a newly formed 


is reported as 


burned down at Bel 
at once 


The roller-mills, which were 
ton, Texas, will be rebuilt 
J. W. Garratt & Co., St. Mo., are 
plating an addition to their foundry 
The Batesville Iron Works, Batesville, Ala 
add a foundry to its machine shops. 


Louis contem 


., Will 


An effort is to be 
Tyler, 


made to start a woolen-mill at 
Texas, with a capital of $20,000. 
Ground has been broken for the new buildings of 
the Ironton Steel Co. at Duluth, Minn. 
The cotton factory at Arkadelphia, 
ceived $10,000 worth of new machinery. 


i., has re 
A $10,000 stock company is being organized to 
a furniture factory at Buena Vista, Va. 
Machine Co., of Williamsport, Pa., 
works to Goshen, Va 


erect 
The 
will move 


Keystone 


its machine 


The Tiffany Iron Works, at Tecumseh. Mich., has 
been incorporated, with a capital of $50,000, 
W. A. Spargar is reported as putting new ma 


chinery in his cotton factory at Bristol, Tenn. 

The Selma (Ala.) Electric Light and Gas Company 
will, it is thought, put in an incandescent plant. 
‘amden & Alexandria Rail 
Ark. 
4 Richmond (Va.) syndicate is negotiating for the 
a $200,000 tobaeco faetory in Oxford, 


It is believed that the ¢ 
road Co, will erect a planing mill at Camden, 


erection of 

N.C. 
Jacob Peye is organizing a stock company to en 

1 (Tenn,) Cotton 


large and operate the Chattanoog: 


mills. 

Mr. Faust, of Mahanoy 
thought, move his wood-working f 
castle, Va. 


City, Pa, will, it is 
.ctory to New 


‘anada steel manufacturer will 
Atlanta, Ga. J. M. Brosius is 


It isstated that a ¢ 
remove his plant to 
interested 

A. E 
porated the 
oo, 


have incor 
to manufacture 


others, Chicago, Il 
Machinery Co., 


Rice and 
Rice 


. Byers, manufacturer of the Byers hoisting 
engine, is building a machine shop and foundry, at 
Ravenna, O, 


It is said that extensive works wil] be erected on 
the property of the San Francisco (Cal,) Gas Light- 
ing Company 
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The Bluffton Car Wheel Co, is the name of the 
stock company organized to build car-wheel works 
at Bluffton, Ala. 

The Greenville Ice and Storage Co. has been 
organized, and will erect a 10-ton ice machine, at 
Greenville, Ala. 

It is said the American Fire-proof Steel Car Com- 
pany will locate in the town of Bloom, Ill , near 
the Indiana line. 

The De Leach Manufacturing Co., of Atlanta, 
Ga., are putting up a new foundry and machine 
shop, 400x70 feet. 

The Greenwood Land Co. is reported as to estab- 
lish a $50,000 sash, blind and door factory, at 
Bedford City, Va. 

Phosphate works, to cost about $42,000, will prob- 
ably be erected at Fernandina, Fla. Mr. Bushnell 
can give information. 

The new town of Kensington, Ga., is going to 
have a 20 000-spindle cotton-mill for sure, and an 
other cotton-mill, perhaps. 

It is proposed to establish an electric light plant 
at Santa Fe, N. M., at an estimated cost of $25,000. 
C. F. A. Fischer is interested. 

The Georgia Southern & Florida Railroad Co. 
will erect machine shops at Macon, Ga., to accom- 
modate 1,000 miles of railroad. 

The Commercial Electric Light and Power Com- 
pany has been incorporated at Tacoma, Wash., 
with a capital stock of $250,000. 

The Frackville and Gilberton Light, Heat and 
Power Company has been incorporated at Frack- 
ville, Pa. Capital stock, $40,000. 

Overman & Schrader will erect a tarring house at 
their twine factory, Covington, Ky., and put in 
$50,000 worth of new machinery. 

The Sheffield Boiler, Foundry and Iron Works at 
Sheffield, Ala., has let the contract for the erection 
of five buildings of iron and brick. 

It is probable that an electric light plant will be 
established at once at Howell, Mich., by the Howell 
Electric Light and Power Company. 

Louis Reubin and 8. W. Harland, of Louisville, 
Ky., and others have purchased the Gallatin Cot- 
ton-mill at Gallatin, Tenn., for $20,100. 

A scheme is afoot for putting up a large cotton- 
mill at Jackson, Miss., and for operating it with a 
capital of a quarter of a million dollars. 

The Beaver Tube Company., Wheeling, W. Va., 
chartered with $1,000,000 capital stock, will build a 
new town and a large plant near Lewisburg. 

The North Chattanooga Manufacturing Co. will, 
itis reported, erect works for the manufacture of 
mill machinery in North Chattanooga, Tenn. 

The Cummings Iron Works, at Hammond, Ind., 
have been purchased by a syndicate, who, it is said, 
will increase the plant, and employ 500 hands. 

A company has been formed at Parkersburg. 
W. Va.. for the purpose of making the Hastings 
stee! wire nail, also for building the machines. 


A cotton-mill with capital of half a million 
dollars is talked about at Appleton, Wis. Mr. H. 
J. Rogers is one of the movers in the enterprise. 


An Indiana firm will, it is stated, establish a 
factory in Dallas, Texas, for the manufacture of 
boxes, egg cases, etc. Leo Wolfson is interested. 


The Buena Vista Manufacturing Co. will, it is 
reported, erect an ice factory, and contemplates 
the erection of a fertilizer factory at Buena Vista, 
Ga. 

It is rumored that the Farmers’ Alliance will 
organize a stock company for the purpose of erect- 


ing a rice-mill, grist-mill and cotton gin at Callahan, 


Fla. 


the Suburban Electric Co. has been incorporated 
at Philadelphia, Pa., with a capital of $200,000. 
The directors are T. W. South, H. A. Mullin and 
others. 


D. Williams & Co., of Gordon, Ala., will, it is 
stated, put in new machinery for the purpose of 
manufacturing barrel headings, staves, laths and 
shingles. 


The Spalding Iron Works at Brilliant, Ohio, were 
sold at sheriff's sale, Sept. 2, to George K. Wheat, of 
Wheeling, W. Va., for $6),000. The furnace will be 
stirted up. 


The contract has been signed for the removal of 
a cir manufacturing plant, which gives employ- 
ment to 800 people, from Williamsport, Pa., to 
Goshen, Va. 


The boiler works of Rarig & Nichols, at Colum- 
bus, O., will be removed to Buena Vista, Va. It is 
expected that the new plant will be in operation 
by January 1. 


It is stated that a Northern company will estab- 
lish a $400,000 hardware manufacturing plant in 
Luray, Va. The Valley Land and Improvement Co. 
are interested. 


Work is being pushed on the new extension to the 
Langley Mills, Langley, 8S. C. It is proposed by 
President Barrett to have the work finished by the 
6th of October. 


The American Copper, Brass and Iron Works is 
the style of a new Chicago corporation with $25,000 
capital stock. They will manufacture brewery and 
distillery apparatus. 


E. W. Taylor, 8. D. Rainey, L. A. Pires and others 
have incorporated the Greenville Compress and 
Manufacturing Co., Greenville, Texas, with a capi- 
tal stock of $300,000. 





The electric lighting plant at Middletown, Del., 
is to undergo extensive improvements. Among the 
improvements is included a new engine, also new 
boilers and dynamos. 

The Buena Vista Engine and Boiler Works has 
been organized at Buena Vista, Va., with A. K. 
Rarig, president; A. T. Barclay, vice president, and 
J.H. Millen, secretary. 

The legislature will, it is reported, be petitioned 
for authority to issue bonds for the construction of 
water-works and the erection of an electric light 
plan at Buena Vista, Ga. 


The Birmingham (Ala.) Agricultural Works will, 
it is reported, enlarge its plow works, and put in 
new machinery for the manufacture of all kinds 
of agricultural implements. 


Greenville, Texas, is to have an electric light 
plant, a furniture factory is just completed, and a 
foundry and machine shop are among the enter- 
prises that are to settle there. 


The Pittsburgh Bridge Co. of Pittsburgh, Pa., has 
received the contract for building a new iron and 
steel bridge across the Sandy River near Phillips, 
Me. The contract price is $40,000. 


The Giant Key-Seater Company, East Saginaw, 
Mich., recently shipped a No. 1 key seater witb 
rack-cutting attachment to Blackburn, Atten- 
borough & Sons, Nottingham, England. 


Cc. R. King, W. T. Besonette, W. C. Smith and 
others have organized the Atlanta (Ga) Novelty 
Manufacturing Co., to manufacture wood and metal 
novelties. The capital stock is $300,000. 


Work has begun on the construction of the steel 
plant at Tredegar, Ala. The plant is to includea 
steel-mill, rolling-mill, rail-mill and cotton-tie-mill, 
and will have a daily capacity of 300 tons. 


M. M. Rogers, L. L. Powell, W. S. Gooch and 
others will, it is reported, organize a stock com- 
pany to errect a plant at Roaneke, Va., for the man- 
ufacture of the Woolly patent electric motor. 


There is talk of organizing a co-operative asso- 
ciation with a capital stock of $500,000, for the 
purpose of erecting cotton and woolen-mills, 
furniture factories, etc., at Vicksburg, Miss. 


During August, the Allegheny Bessemer Steel 
Works. of Duquesne, Pa., manufactured 16,814 
tons of rails, 20,000 tons of raw steel, and 17,000 
tons of blooms, which is the largest run in its history. 


A stock company has been incorporated by W. 
E. Jackson, R. A. Springs, of New York, Asbury 
Hull and others to establish a cotton-stalk bagging 
factory, at Augusta, Ga. The capital stock is $500,- 
000. 


The People’s Light, Heat and Power Co. has let 
the contract to G. B. Shaw, of Eau Claire, Wis., 
and L. N. Cox, of Washington, D. C., for the erec- 
tion of a $40,000 electric light plant at Asheville, 
N.C. 

The Lee Smoke Burner and Fuel-saving Furnace 
Company, of Chicago, IIl., has been incorporated, 
to manufacture smoke-burning apparatus. Incor- 
porators, D. Lee, Charles O. Barnes and G. P. 
Merrick. 


It is said that contracts have been signed for the 
erection of a rolling-mill, iron furnace, foundry and 
machine shops, and other industries at Kensington, 
Ga. Negotiations are also said to be pending for 
pipe works. 


The Collins Automatic Car Coupler Company has 
been organized at Farmville, Va., with W. G. 
Dunnington, president, and J. R. Martin, secretary, 
for the purpose of manufacturing the Collins au- 
tomatic car coupler. 


The Central Woolen Company's new brick-mill 
at Stafford Springs, Conn., is now completed, and 
will be fitted at once with the best modern ma- 
chinery, which will increase the capacity of this 
company’s mills to 7 sets. 


The Lawrence Iron and Steel Company, of [ron- 
ton, Ohio, will soon commence the removal of its 
plant to Glasgow, Va. When the removal is com- 
plete some extensive improvements and additions 
will be made to the plant. 


The Salem Machine and Car Company, at Salem, 
Va., has been organized with the following officers: 
J. W. M. Allernong, of Salem, president; L. VY. 
Stinson, of Concord, N. H., vice-president; and E. 
S. Strayer, of Salem, treasurer and secretary. 


A license of incorporation has been granted to 
the J. W. Day Hardware Manufacturing Company, 
at Chicago, to manufacture and sell hardware 
novelties; capital stock, $10,000; incorporators, 
Charles E. Gorton, Harry Harrison and others. 


The foundation has been completed for the build- 
ing of the Steel Truss Car Wheel Works, Edwards- 
vile, Ill. The contract provides that the entire 
structure shall be completed by November 1. Part 
of the machinery for the plant has already arrived. 


The Builders’ Supply and Manufacturing Co. has 
it is stated, purchased the sash, door and blind 
factory, dry-kilns, etc., of Messrs. Harvey & Hilliar, 
at Pensacola, Fla., and will operate same, and prob- 
ably put in machinery for the manufacture of 
furniture. 


The track bolt works of the Springfield Iron Co., 
Springfield, Ill., which were destroyed by fire July 
12, have just been started up again. The entire 
plant has been thoroughly remodeled, and the 
facilities for turning out first-class work are greatly 
improved. 


D. Lowenburg, I. E. Campe, H. Nixdorf and 
others have incorporated the Norfolk Manufactur- 
ing Co., with a capital stock of not less than 
$20,000 nor more than $50,000 for the purpose of 
manufacturing cotton, woolen, silk goods, etc., at 
Norfolk, Va. 

Acharter has been granted in Halifax County, 
N. C., to the Great Falls Water-power Manufactur- 
ing and Improvement Company, which has for its 
principal object the development and utilization 
of the water-power of the Roanoke River between 
Weldon and Gaston. 


A new industry, to be known as the Nashua 
Lock and Hardware Company, has begun opera- 
tions at Nashua, N. H. The organization has just 
been completed, and is capitalized at $20,000. 
Work will be begunin the vacant building of the 
Nashua Lock Company. 


The Georgia Manufacturing Company, of White- 
hall, Ga., running 5,120 spindles and 120 looms on 
sheetings and drills, is putting in new preparatory 
machinery from the Kitson Machine Works, of 
Lowell, Mass., and is also intending to replace 
some of its looms with new ones. 


The Lancaster Steel Roofing Co. has decided to 
move its plant from Lancaster, O., to Duluth, 
Minn. The company now employs 25 men, but it is 
said the force will be increased to 100 men on its 
removal there. Roofing plates eight feet long and 
two feet wide are manufactured by this company. 


The buildings of the Hercules Iron Works at 
Aurora, Ill., are finished. The company will soon 
have the machinery in place. The buildings are 
composed of brick and stone, and comprise a ma- 
chine shop, foundry and office. The products of 
these works are steam engines, ice machines, etc. 


The Cleveland Twist Drill Company, Cleveland. 
Ohio, write us that their business for the past sum- 
mer has been much greater than was anticipated, 
and beyond the capacity of the works. This has in- 
duced an increase of 75 per cent. in the turning 
department and large additions to the factory, 
enabling the filling of orders promptly. 


Pedrick & Ayer, Philadelphia, Pa., send a 
“pocket edition” price list that is excellent in 
every respect. Although only about three by four 
and one-half inches, it contains cuts of their mill- 
ing machine and attachments, open-side planers, 
special tools, and their general line of machinery 
for railway repair shops, and for other purposes. 


The Lowell Machine Shop, Lowell, Mass , is fit- 
ting out a new cotton-mill in Brazil, and it is also 
equipping a factory in Georgia for the manufacture 
of cotton bagging. The company is now running 
its works full time, with orders enough to keep it 
busy for a good while to come. It is getting a full 
share of the work in the new mills going upin the 
South. 


A new machine shop is to be erected by the 
Dwight Cotton Manufacturing Company, Chicopee, 
Mass., which will also be used as a wood shop. It 
will be located back of mill No.5. The building 
will be 210x40 feet, two stories high. New iron- 
working tools will be put into the lower room, in 
addition to the machines now in the company’s 
machine shop. 


Large boiler works, rolling-mills and tube works 
are being erected at New Portage, O.. to be oper- 
ated by a syndicate or stock company known as 
the Sterling Manufacturing Company, with O. C, 
Barbour, of New York, president; Allen M. Ster- 
ling, secretary and treasurer, and Thomas J. 
Deegan, of James P. Witherow & Co., general 
manager. The organization has a paid-in capital 
of $500,000. 

The Gates Iron Works, of Chicago, Il., are mak- 
ing extensive improvements in their plant, On 
the lot adjoining the old works on the south they 
have built a large shop, 63x150 feet. There are 
three traveling cranes, each running the full length 
of the building. The center crane is 22 feet high, 
and those on the sides are each 19 feet. The center 
trolley is intended to handle the heaviest machines 
built by the company, weighing from 40,000 to 
80,000 pounds each. 


The Berlin Iron Bridge Co., East Berlin, Conn., 
send us a very interesting catalogue illustrating 
work done by the company. The illustrations are 
of machine shops, foundries, electric light stations, 
blacksmith shops, water-works stations, ship sheds, 
arcades, doors, and a variety of other structural 
work ; also bridges and structural iron. The illus- 
trations are very instructive as showing the variety 
of purposes to which structural iron is put by this 
company. Descriptions accompany the engravings, 
making the catalogue a very complete one for 
reference, 


The Sharon Iron Company, of Sharon, Pa., has 
been incorporated under the name of the Sharon 
Iron Company, Limited. The capital stock of the 
company is $1,000,C00, divided into 10,0C0 shares of 
$100 each. C. H. Buhl, of+Detroit, is chairman of 
the concern; Mr. Frank Buhl, of Sharon, is the 
treasurer; and Mr. David Adams secretary. The 
company has over 700 men on its pay roll at pres- 
ent, and is running in every department of its 
works. The change to a stock company was made 
to facilitate the transaction of business. 


The president has appointed a board of army 
officers to inquire into the facilities for producing 
steel forgings for high power guns at or near the 
Pacific coast, and in the vicinity of the Rock 
Island Arsenal, and in the vicinity of the Indian- 
apolis Arsenal, and at some point on or near the 
Gulf coast; and the advisability of erecting gun 
factories for finishing and assembling high power 








guns to be mounted in fortifications, at the Benicia - 


Arsenal, in California, or at the Rock Island 
Arsenal, or at some point on or near the Gulf coast 
which may be found most convenient for the pur- 
pose. The board is also to examine and report as 
to the capacity, cost of erection and equipment of 
each of such gun factories. 


At a special meeting of the directors of the 
Globe Yarn Mills, Fall River, Mass., on Tuesday of 
last week, it was voted to build an addition to No. 
2 mill this fall, and toincrease the spindles by 15,000. 
The necessary plans for the same are being pre- 
pared, and operations will be commenced at once 
and machinery ordered. The addition to the 
building will be about 200x50 feet, three stories 
high, and it will be constructed of brick. This ad- 
dition will make the Globe Yarn Mills the largest 
plant, solely for spinning yarns, in the country, 
and bring its total capacity up to about 100,000 
spindles and 19 000 twisters. The increase is made 
because of the constantly inereasing demand for 
its products.—Boston Journal of Commerce. 

The English electric welding syndicate has just 
placed an order with the Thomson Electric Weld- 
ing Company, of Boston, Mass., for 16 welding 
plants for various classes of work from wire to 
2-inch shafting. Each plant, says the Boston 
Herald, is to be complete in itself, and ready to be 
placed with different manufacturers in England, 
who are waiting for them. It is the intention of 
the English company to establish works of its own 
near London, but until this can be done the Ameri- 
can company will assist in every way possible. A 
contract for the mutual interest and protection of 
both companies has been executed, which will 
bring the companies into close relationship in the 
future. The English company is to be brought out 
probably in November. 


Negotiations are said to be in progress and prac- 
tically completed, by which the entire steel! plant of 
the Harper-Swift Company, located in one of the 
suburbs of Cincinnati, will be transferred to 
Duluth, Minn. In Cincinnati the plant occupies 
fifteen acres of space, and twenty acres have been set 
apart for it in close proximity to West Duluth. One 
thousand men will be required for day work and 
500 for the night shift. Thecost of the entire plant 
will be $1,000,000. The proprietors of the enter- 
prise are Messrs Joseph Selwood, E. L. Emery, E. 
C. Gridley, F. C. Bowman, A. M. Stearns, M. 
Douglas, of Duluth, and W. C. Stearns, of Chicago. 
The company controlling the steel plant will be en- 
tirely reorganized, with new men and larger capi- 
tal. The principal business of the company will be 
the manufacture of structural steel and iron shapes 
and the rolling of bars, plates and merchant steel 
shapes.— Industrial World. 


—-— o+spe 


Mechanicians Wanted, Not Gunners. 


‘* Please, sir,” says a midshipman who has 
groped his way to the engine-room, ‘‘ the 
first lieutenant wishes to speak to you.” 
The engineer officer has no colleague and has 
seventy men to look after. But the first 
lieutenant’s will is law, so he leaves them 
to do their work and hurries up on deck. 
He is the only officer who can meet a diffi- 
culty in the other mechanical gear of the 
ship, aud one of these has just been reported. 
The first lieutenant, smooth-shaven, frock- 
coated, and clerical, is waiting. By him 
stands a seaman-gunner, hat in hand, looking 
meek and injured. 

‘‘Something has gone wrong with the 
starboard quick-firing gun, Mr. ; please 
do what you can te put things straight” ; 
and the first lieutenant strolls off. ‘‘ Well, 
Harris, what's the matter?” ‘‘ Please, sir, 
we've ’ad ahaccident, sir.” ‘‘ Well?” ‘‘ We 
was just a-heaving up that ’andle, sir, when 
we noticed a bit of a’itch, and then one of 
the cog-wheels, sir, that took and broke.” 
**Oh! who was with you?” ‘Tim Sulli- 
van, sir.” ‘‘Send him here.” Sullivan, a 
genial but untruthful Irishman, shuffles for- 
ward. ‘‘How did this accident happen, 
Sullivan ?” ‘‘ Begorra, sorr, wait till I tell 
ye; the more we heaved at the lever, the 
more she [the gun] would not stir, so we got 
a handspike in, and then the dirthy cog- 
wheel was entoirely scattered, sir.” 

The engineer goes to inspect the cripple, 
and finds that the mountings have not given 
way without cause. The fittings show signs 
of drastic treatment with the handspike. 
He also discovers the reason of the ‘‘’itch,” 
an iron nut which has stuck in the wheel, and 
could have been removed in thirty seconds, 
had it occurred to the men to look. What 
occurs to our officer is that if Harris and 
Sullivan had had a little mechanical training 
instead of spending eighteen months, at a 
cost to the nation of £70 apiece, on a train- 
ing brig learning to furl sails and tie knots, 
they would not have treated a machine gun 
like an ancient thirty-two pounder.—7'he 
Spectator. 
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Notes on Machine Design. 


By D. C. Woopwarp. 


make the diameter as it should be. Teo 


| obtain a front journal suitable for a manu 
| facturer’s lathe, make it in about the follow- 


|ing proportions, keeping the diameter and 


LATHE SPINDLE. 


It requires no prophet to say that the time | 
is fast approaching when nearly two-thirds | 
of the work that is now turned upon a 
mandrel, between the centers of a lathe, will | 
be finished complete while held by a chuck | 
on the end of the spindle. This is shown by 


length in half inches, as that fraction is 
small enough. 


Make the diameter equal to about three- | : é 
authorize the construction of a tunnel under 


tenths of the swing of the lathe, and the 
length equal to the diameter plus 4” or 1”. 

From this, for the majority of lathes, the 
front journal would be as follows: 


in. in.|in. in. |in.\in. jin. in. 


the present great demand for screw ma- ; in 
° ° 4 hes | Swing..... . .--/8 (10 |12 13 |17 (19 (21 25 (30 
chines, chucking and turret lathes. | Diam. of Journal, . 26 8 8% 4/5 5% 6 7% 9 
P , rs j <j | Length of Journal..34% 4 4 445% 6 7 8%10 
There are so many advantages in working | eae through Spin : ) 
upon a piece held in a chuck, that it would; dile................ 1ys 135; 156 174 3G 316 356 414 6 


seem strange that more work was not at|~ 


present finished in this manner, if it were | 


These may seem large now, but it will be 


not known how weak a point in lathe con-| less surprising to find lathes in the future 


struction the spindle is. 
When a very long and heavy piece is held | 


in a chuck, and the tool is cutting at the ex-| 


treme end, there are very severe strains upon | will of necessity be nearly as large in diam- | 


| with larger than with smaller spindles. 
With a hole through the spindle, of the | 
| size indicated by the table, the rear journal 


the spindle and its bearings, which must be | eter as the front journal, but the length may 


overcome by increasing 
spindle. 


This is recognized as true by all | 


the size of the | be equal to or even less than its diameter. 


A straight journal, with the bearing fitting 


lathe builders; for, as each brings out a new a taper hole in the head-stock, as shown in 
lathe or makes changes in the old style, he | Fig. 2, is far superior to 4 taper journal with 


increases the diameter of the front jourval | the outside of the bearing straight. 
Truly this is a wonderful (?)| any cause the spindle moves endwise in the 


from ;';"’ to i”. 
improvement, but it points toward what 
must eventually come. 


base with the apex of one at the center of 
the rear journal, and the apex of the 
other at the front end of spindle. 
The strength, if solid, and length the 
same, is proportional to the cube of 
the diameter. Hence, of two spindles, 
one 3" in diameter, the other 6” in 
diameter, the second will be eight 
times as strong as the first. 

The dotted lines, Figs. 1 and 2, 
show the parabolic curve for rear end 
of spindle. 

Fig. 1 shows the spindle of a 16” 
lathe, previously mentioned, which 
had a taper attachment head-stock. 
The front journal is larger than usual 


If from 


bearing with taper journal, it is either free 


|to vibrate and produce chatter marks, or 

The spindle may be considered as a beam else it binds, and is liable to cut and stick to 
supported by the front journal, and the the bearing. With the straight journal no 
shape for uniform strength of such a beam | such bad results follow an end motion, while 
would be two cubic parabolas placed base to | better adjustment can be had, and the cost 
of manufacture will be less for first quality | hearing his employes refer to him as the Old 
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17,000 newspapers in English, 7,500 in Ger- 
man, 6,800 in French, 1,800 in Spanish, and 
1,500 in Italian.— London Times. 
———_- =e ——_—— 
A Big Railroad Scheme. 


A bill has been introduced in Congress to | 


| New York bay. This is part of a plan for 
| providing a Brooklyn terminus for railroads 
now finding stopping places along the New 
Jersey shore. The plan is to start from the 
Arthur Kill, cross Staten Island to a point 
about one mile from Stapleton, where the 
tunnel will begin. The tunnel will be about 
2$ miles long, and is estimated to cost 
| $1,250,000 per mile. The entire enterprise, 
|in which Mr. Erastus Wiman is intimately 
concerned, is estimated to cost $6,000,000, 


coal to Brooklyn would pay the interest on 
such an investment. 
| --—>-— 


Sketches of an Apprenticeship. 
By W. S. Rogers. 


i big 

A friend has told me that he does not 
favor that slang expression used by cubs aud 
jours almost universally when referring 10 
the proprietor as the ‘‘ Old Man.” He says 
itislack of respect, while I claim differently. 
The height of every worthy cub’s ambition is 
to some day be the Old Man of some plant. 
| And in after years, when accidentally over 











and he believes the saving in the price of | 


’ 


the ‘old man,’ too; why didn’t you say so?’ 
said he. And while he was getting that 
piece of angle iron for me there was a great 
light dawning on my brain; and when he 


| handed it to me, I looked him fair in the eyes, 


and said: ‘‘ Wr. Smith, John don’t want 
you to come now.”” As I saw the smile that 
wrinkled up the corners of his mouth I knew 
he thoroughly appreciated and enjoyed his 
prestige as the Old Man. 

Bring out all the improvements brain can 


devise in machine shop praciice. Let every 


|thing be of modern perfection, but don’t 


modernize the Old Man. Let him be still, as 
of yore, determined to have none but the 
best of workmen about him, and still more 
determined to make his apprentices capable 
craftsmen. Above all things, respect the Old 
Man as The Old Man. 

~—_- 


Our New York correspondent telegraphs 


| the cheering fact that the Teutonic has just 


beaten the record by thirteen minutes ina 
race across the Atlantic. There were only 
two starters, and the City of New York, 
which was the other, was three hours behind 
her rival. Did this proud vessel hesitate to 
burn a cargo of bacon at the critical moment ? 
or did her Captain wisely prefer defeat to 
the risk of blowing his ship into the air? 
Every one must hope that we may have long 
to wait for the inevitable result of these con 
tests, but) no one can doubt that it will one 
day startle us with a tale of horror exceeding 
all others of the kind. It now but five 
days nineteen hours and five minutes between 
Queenstown and Sandy Hook, where it was 
as many days and hours and cighteen min 
utes before. The odd five minutes, how 
ever, can hardly fail to break the repose of 
some adventurous captain. When these are 
knocked off the record, we shall, per- 
haps, have a fated conjunction of the 
hour and the man that will send a 
shock of agony through both worlds. 

The above, from the London Daily 
News, expresses an opinion very gener- 
ally entertained, that the quick pass 


is 
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for a 16” lathe, but the spindle is so 
much reduced in diameter at the point 
A that it is very weak. This clearly 
demonstrates how a step in the right 
direction may be more than counter- 
balanced by one in the wrong. 

Fig. 2 is a section of a 17” lathe 
spindle recently built, and which proves to 
be all that the manufacturer could wish. On 
each spindle is shown a 12” chuck, holding a 
Corliss engine valve bonnet. The diameter 





of front bearing (Fig. 2) is 5”, and the) 


length 54”. 

Several important advantages are gained 
by having so large a journal beside mere 
strength. The vibration of the spindle in 
its bearing will be so much reduced that 
very smooth work may be done with coarse 
heavy cuts, and the hole through the spindle 
may be made large enough for something 
beside knocking out the center, which is 
very important in screw machine and turret 
lathe work. 

If so desired, the spindle may be cast, and 
the hole through it cored, making the cost 
very much less than to drill from the solid. 


As to the desirability of cast-iron for spin- 


dles, there is a difference of cpinion, but 
several first-class manufacturers have adopted 
its use on large spindies, and with excellent 
results. 

Fig. 1 has a 3” hole through the spindle, 
used only to fasten and remove the center, 
while Fig. 2 has a 28’ hole for 2}" rough 
stock. 

Some may object to such large spindles on 
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work. The end thrust of the spindle should 
be taken by a collar similar to C, Fig. 2, 
which is of steel, hardened and ground, and 
thin enough to prevent any perceptible dif- 
ference in the fit, whether cold or as warm 
as itis safe fora journal to become. The 
front and rear journals and thrust collar 
should be ground on dead centers, without 
removing from the grinding lathe until all 
are finished. The end of the spindle should 
be turned, and the thread cut after the spin- 
dle is placed in its final position. The thread 
should be cut as coarse as the U. S. Standard, 
and the end of the thread left square, both 
on the spindle and in the face-plate, so as 
to keep each other free from dirt. The face- 
plate should fit the spindle loosely in the 
thread, and should depend on the fit at the 
points D and HF, Fig. 2, for accuracy of posi- 
tion. The spindle, Fig. 1, depends upon 


having the face-plate fit two tapers, which is | 


a practical impossibility. 
ape 
The number of newspapers published in 


all countries is estimated at 41,000 —24,000 | 


appearing in Europe. Germany heads the 
list with 5,500; then comes France with 


/4,100, England with 4,000, Austria-Hungary 
| with 8,500, Italy with 1,400, Spain with 850, 


account of increased friction, but the decrease | 


of friction, from a source to be noted later, 
in addition to so many other decided ad- 


vantages, renders this slight increase worthy | 


of no consideration. 


It is unnecessary to lengthen the journal! has 700, and Australia also 700. 
A} g 


Russia with 800, Switzerland with 450, 
Belgium and Holland with 300 each, and 
the rest are published in Portugal, the Scan- 
dinavian, and the Balkan countries. The 
United States has 12,500 newspapers, Canada 
Of 300 


and retain the same ratio of length to diam-| journals published in Asia, Japan alone has 
eter that is generally used, for at present | 200. Two hundred journals appearin Africa, 


most manufacturers make the front journal | and three in the Sandwich Islands. 
long enough, and all that is needed is to! principal languages there 


In the 





Man, his memory carries him back to the 
time when he was trying to secure a hold on 
the bottom rung of life’s ladder. 

That reminds me of one of my mishaps. 
My hardest work was learning the names of 
the different tools I had to use. I was al- 
ways in trouble over it. One hot summer 
day I was with two of the men on an outside 
job, two miles from the shop, and they told 
me to go back and gct a ,," drill, the 
ratchet, and old man. (For the benetit of 
the uninitiated who happens to read _ this 
sketch, I will explain that the ‘‘ old man ” in 
this instance refers to an angular piece of 
iron that is used in connection with the 
ratchet and drill.) I trudged back to the 
shop, and the first one I met, as I entered, 
was the proprietor. ‘‘How are you boys 
getuing on with that job?’ he asked. ‘‘ First 
rate. John told me to bring you out, and 
also the—the—I forget their names, but some 
tools,” I replied. ‘* Bring me out!” he ejac 
ulated; ‘‘ what for?” I couldn’t tell, of 
course; and having put on his coat, with a 
frown on his face that boded no good to 
those luckless fellows that were going to 
have him walk two milesin the broiling sun, 
he asked me what tools were wanted, but I 
could not remember. ‘‘Can you make a 
picture of them?” he asked. Yes, I could 
do that. So, taking a piece of chalk, I drew 
a tolerably decent representation of the 
ratchet on the shop floor. ‘‘ You want the 
ratchet,” he exclaimed. ‘‘ What size drill?” 
‘* Nine-sixteenths,” I replied. 

To the tool-room we went, and handing 
me the ratchet and drill, he said, ‘‘ Com« 


on!” but I waited. 





\Qum 


‘*T want the other piece | 
are published that goes with it,” I said. ‘‘ Oh, you want 


ages of transatlantic steamships carry 
with them an element of danger to the 
It is doubtful if the lives 
of the passengers on one of the racers 


passengers, 


are endangered in any greater degree 
The ‘‘ tre 


so much 


than on a slow-going boat. 
mendous pressure” we read 
about in accounts of quick passages is 
The effort 
made to keep to the pressure controlled 
by the safety valves, and that is all 
there is of it. The idea that 
that is given extra engine power shall 
loaf along like 


tremendous is 


nonsense, 


a vessel 


one that is deficient 
in this respect is a good deal like keep- 
ing a passenger train at freight train 

| speed. The fast boat is probably the safer 

| one, 

| eam 

| Concerning the influence of sea water on 

‘one 


water used are of 


| Portland cement, M. E. Candlot says : 
| nature and quantity of the 
| influence the setting of cement. 
pores by forming calcium chloride and sul- 
phate, by double decomposition of the mag- 
nesium 


ou Sea 


salts it coatains, with the lime com 
pounds present in the cement, retards the 
setting. Neat cement gauged with sea water 
is at fir-t stronger than when fresh water is 
used, but retrogrades after some months. 
Cement, when made up into mortar by ad 
mixture with sand, shows no such tendency; 
the use of sea water may delay its reaching 
its full strength, but this is attained after the 
lapse of a year. This fact applies particu 
larly to finely ground samples.” 


Sted 


A little science is wonderful, if nota 
dangerous thing; for example, a daily paper 
in a city near New York has discovered that 
the so-called water gas, used to some extent, 
is responsible for the death of the shade trees. 


It would be interesting to know what is in 


a 


or of the water gas that is deficient in other 


gas, that brings about such disastrous re- 
sults. 
OR 


What is known as the Chicago Polytechnic 
It 


is modeled after the London Polytechnic In 


Institute has been opened at Chicago, Il. 


stitute, and with its forty departments the 
to be young men 
about a good many of the Common things of 
life, including of 


intention seems to teach 


something many trades, 


| The school will be open day and evening. 
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curred in 1799, and some ‘senioue of this 
cliff are still slipping. 


A Powerful Light. 





Usually we look 
earth, 


Au English 
to America for the biggest 


paper says: 


things on If every coroner would tackle the subject 


but, strange to say, although the Americans as Coroner Rooney, of Brooklyn, did in the 
are the most extensive users of electricity, case of a woman recently killed on the Long | 
the most powerful artificial light in existence Island Railroad, trains would be run with 


is the property of the English Government, greater care, He said, in addressing the 
and is to be found in the Isle of Wight. jury: 
The lamp referred to is that of the light That was nothing but murder, and it is the 


house of St. Catherine’s Point, where there is sixth murder that has been committed by this 
company since 1890 began. The next time 


also a powerful fog-horn. The panes has such a thing occurs the officers of this com- 
three engines of 86 horse-power each. TWO pany shall be arrested and lodged in jail on 


my order as coroner of this county. Every 
day and every hour of the day this company 
is viol: iting the law by running trains too fast 
through the city streets, and by leaving these 


of these are used for working the dynamos, 
and the other for the fog-horn. The current 
is conducted by wires across a road direct 


from the dynamos to the lamps. there being unguarded openings in the: fence, through 
no accumulators. The light is obtained from one of which this poor woman _ entered. 
a carbon lamp of special pattern. The ordi- You, gentlemen, should regard this feature 


; ‘ sane of the case. 
nary light is equal to three million candles, 


but a light of six million candle-power can | 
be and has been obtained. It is impossible 
for any one who has not seen it to imagine 
the wonderful brilliancy the light, but 
some idea may be formed from the fact that 


——-_ 


A German photographer has been experi- 
menting for several years in photographing 
the flight of cannon balls, and has at last 
succeeded in a way that possesses a good deal 
of scientific interest. He calculates that the 


of 


it can be distinctly seen forty-five miles ; d : 
Are ; - duration of the light thrown on the plates 
away, and that at the Needles, fourteen miles 5 pla 


was not more 
of a second. 


; ; : han the ten- St 
distant, it is quite easy to read very fine print than the ten-thousandth part 


by means of the reflection. On one side of 
the lamp room isa quantity of very thick glass 
not by 
storms so much as by wild ducks and sea 
birds which are attracted by the light. A 
singular feature of the lighthouse tower is a 
plummet and line hanging from the ceiling 
of a lower chamber, the plummet pointing 
to a spot on the floor. This is for the purpose 
of enabling the man in charge to tell when the 








for repairing the windows broken, Machinists’ Supplies and Iron. 





New York, Sept. 20, 1890. 

Iron—American Pig—There has been no change 
of importance since our report of last week. The 
demand has been of moderate ee: the 
offerings of standard brands are about equal to the 
requirements of buyers. There has been some dis- 
appointment that the demand for finished iron has 
not improved. 

We quote standard Northern brands, $17 to $18 
for No. 1 Foundry; No. 2, $16 to $16.50; Southern 
brands of good quality can be obtained at $16.75 


. ® * Yr > 

tower is out of the perpendicular. The {, $17 for No. 1 Foundry, and $15.75 to $16 for No. 2. 

ighthouse was built on an under cliff, Scotch Pig—The demand has been of a retail char- 
= F x acter, and the sales were confined to small parcels 

formed by a gigantic landslip which oc- | fromstore to meet current requirements of regular 


| customers. 


Importers ask $24 for Coltness ; $21.50 
to $22 for Dalmellington, and $19.50 to $20 for Eg- 


| lington. 


Bar Iron—The demand has somewhat improved, 
but without quotable change. 
We quote Common, $1.85; Medium, $1.90; Refined, 


| $1.95 bs $2 for round lots on dock. 


Plates—The demand has improved, and is firmer. 

We quote Common Tank, $2.25 to $2.30: Refined, 
$2.35 to $2.45; Shell, $2.35 to $2.45; Flange, $3.40 to 
$3.45; Extra Flange, $3.60 to $3.75. 

Lead—The market has ruled firm, but quiet; the 
sales were chiefly in small lots for current use; 


| large consumers showing very little disposition to 
| replenish their stocks. 


In most cases holders ask 
5.05c. to 5.0719c. for prompt and near delivery. 

Spelter—The demand for Western has been mod- 
erate, and the market has ruled steady, with prime 
brands offered at 5.70c. to 5.75c. 

We quote ordinary brands Western. 5.55c. to 
5.60c.; choice, 5.70c. to 5.75c.; refined, 634c. to 7c.; 
Silesian. 7c. to The. 

Tin—Speculative influences have caused a further 
advance in values both here and in London, cable 
quotations from the latter being £101 7s. 6d. spot, 
and £99 17s. 6d. futures, but prices here have been 
quite irreguJar, and much of the business has been 
transacted at prices below the values nominally 


| quoted, and it is claimed that the market has been 
pocbarntar mi sustained in order to afford the bulls an 
| opportun ty 
| is unsettle 


to work off theirsupplies. The market 

Antimony—There has been no change in the 
value of Regulus; the trade is reported as moder- 
ate. 

We quote: Hallett’s, 19%%c. to 20c.; L. X., 
Cookson’s, 22c. 

Copper—There has beena fair inquiry for Lake, 
and the market has ruled quite steady. 

We quote 25c. to 50c. for sheathing copper ; 
to 30c. Brazers; 25c. for bolts; and 29c. to 32c. for 
Bottoms; for American yellow sheathing and nails, 
17c.: rods, 19c., and English in bond, 12c. Cast- 
ing brands are attainable at 14%éc. to 145¢c.; and 
Arizona at 15c. to 1534c. 


2034c.; 








ale 8 
+* WANTED * 

** Situation and 4 ” Advertisements only inserted 
under this head. 30 cents a _ Jor each inser- 
tion. About seven words make a line. Copy should 


be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 





Wanted—Position as engineer; thoroughly com 
petent, sober and reliable. Box 71, Am. Macu. 
Mechanical draftsman wants position in New 
York or vicinity. Address K., AMERICAN MACHINIST. 
Wanted — Experienced steam ed salesman. 
Buffalo Steam Pump Co., Buffalo, N 
Wanted Immediately—A foreman 
Address E. J. Codd Co., Baltimore, Md. 


blacksmith. 


tion. 


25c. | 
“tor | City in Wisconsin; 





| ists’ supplies, oils, ete. 
penses when on the road. 


Wanted—Two or Seen bright machinists who 


desire to advance. Straight Line Engine Co., Syra- 
cuse, N. Y. 
Wanted —Experienced draftsman, with large 


compapy in Pennsylvania, building engines and 
rolling-mill machinery. Box 72, AM. MACHINIST. 

Wanted—At once, two first-class machinists: 
steady, sober men can find work at good wages. 
Bluefield Iron Works, Bluefield, W. Va. 


Wanted — Good machinists, especially plaper 
hands. Bement, Miles & Co., 21st and Callowhill 
streets, Philadelphia, Pa. 


Experienced mechanical draftsman with shop ex- 
perience and tech. education wants position; N. Y. 
City or vicinity. Address Box 78, AM. MacHINIST. 


A draftsman and mechanical engineer wants the 
designing of light machinery and tools for manu- 
facturing todo. Box 75, AMERICAN MACHINIST. 


Wanted—By a first-class brass finisher, a position 
as foreman in a brass finishing department. Best 
of references. Address, Dwight, AM MAcHINIST. 


Machinists Wanted—First-class floor hands and 
fitters of large experience and of good habits can 
find steady employment and liberal wages. Ad- 
dress Morgan Engineering Company, Alliance, O. 


Wanted—Two good metal pattern makers, on 
iron pipe fittings and brass valves. Address, stat- 
ing wages and experience, The Kelly & Jones Co., 
Greensburg, Pa. 

Wanted—Young man, posted and some experi 
ence, to travel iocally frequently and sell machin- 
Salary $60 ver month and ex- 
Clarksburg, Am. MAcH. 


Wanted—Foreman for machine sbop in a large 
must be posted on Corliss en- 
zines and refrigerati’ 1g machinery; one speaking 
German preferred. ‘*M. W.J.’? Am. MACHINIST. 


Wanted—Situation as master mechanic or chet 


engineer. Has indicator, etc.,of hisown. At pres- 
ent employed. Good reasons for changing. Ad- 


Bo Bes 


Wanted—Situation by tool maker understanding 
the designing and construction of small machines 


dress, C. AMERICAN MACHINIST, 


| and tools, capable of taking charge of and turning 


out work cheap. Box 77, AMERICAN MACHINIST. 


Wanted—A first-class draftsman and mechanical 
engineer as superintendent of foundry. machine 
and boiler works. Address with reference, stating 


| salary expected, Boilers, AMERICAN MACHINIST. 


A college-educated draftsman, with experience in 
designing and building automatic compound steam 


| engines, vertical and horizontal, can tind employ- 


| Pennsylvania. 


Experienced mechanical draftsman desires posi- | 
Mechanical, 432 Monmouth st., Trenton, N. J. | 


| 


ment with a large engineering establishment in 
Address Box 73, AM. MACHINIST. 


Wanted—Position by engineer and draftsman, 
experienced on general and automatic machinery, 
cabie rai roads, steam power plant (detail). strue- 
tural iron work; 4 years’ experience as civil engi 
neer. A., 208 East 118th st.. N. Y., care of Graves. 





HAMMERS 


ae /FORCES 


BEST HAMMERS BEST HAMMERS IN THE V THE WORLD RUN BY BELT 
OvER Three Styles, 15 lb. to 500 Ib. Heads. 


Our FORCES heat irons fast enough to keep Hammers 
and Men fully employed. Send for Catalogue and Prices. 


BRADLEY & CO., SYRACUSE, N. Y. 
BOOKS FOR MOULDERS, 


114 WARREN ST. NEW YORK. 96498 SUDBURY ST. BOSTON. 
West’s American Foundry Practice, $2.50 


West’s Moulder’s Text-Book, 2.50 


Mailed and prepaid on receipt of price. 


JNO. WILEY & SONS, 


53 East Tenth St., New York. 




















87 MAIDEN LANE, 
NEW YORE 
CHICAGO, PHILADELPHIA, LORUUH, 





BEAMAN & SMITH, PROV., R. |. 








ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


} HW, JORNS MANUFACTURING C1, 


87 Maiden Lane, NEW YORK. 





Milling 
Machine 


FRISBIE FRICTION 
PULLEYS ¢ CLUTCHES. 


THE D. FRISBIE CO., 


114 LIBERTY STREET, NEW YORE 











CATALOGUE TOOLS & SUPPLIES FREE - 
mn a SCREWS. 
MACHINE 2.8 


ALL SIZES 
GS GOMON & WAGYAT MARA 







STOFIT 


anual 


63 SUDBURY S 











STEAM 


DEANE STEAM PUMP C0., 


THE DEANE 


OF HOLYOKE 


PUMPS 


HOLYOKE, MASS. 





not been standing still. 


64 & 66 SO. CLINTON ST., 
Chicago, Ils. 


THOSE WHO BUY 


foreign brands of steel should not forget that while they have been perfecting their own tools we have 
Our Tool and Die Steel is second to none. 


CRESCENT STEEL CoO., 


136 FIRST AVENUE, 
Pit'sburgh, Pa. 


480 PEARL STREET, 





on trial. 





Improved Screw Cutting 
Foot and Power 
Drill Presses, Shapers, Band, Circular and Scroll 


Saws. Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 167 W. 2d St., 


CINCINNATI, O. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents, 


LATHES eeas 


Lathes 








TOBIN 





Tensile Strength upwards of 79,000 dbs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


He RO N Z t Rods for pumps and bolts. Yacht shaftin Rolled sheets and plates 
for pump linings and condenser tube s 1ee ts, &c. Spring wire. 
ANSONIA BRASS & COPPER CO., 
Sole Manufacturers, 
Send for Circular. CHICAGO. NEW YORK. 





ANYTHING 


in the line of Brass Goods to order or by contraci 


BRASS 


and Composition Castings of any weight or mixture 
desired. 
w. Ss. WILLIAMSON, 
36 TO 40 PENN ST., BROOKLYN, N. Y. 


THE TX LL ORAWING STAND 


With or without board. 


The best and most convenient Draw- 
ing Table in the world. 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI, O 





GEO. F. BLAKE MANF’G CO. 


Bvitoess Every VARIETY 
OF or 







eae 


umping 


-@REERBEER, cORRRERER cue: 


achinery ¢ 


et) 


> 






reeursun fa wenrem 


95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK. BOSTON. 


core were NGLNES A SPECIALTY 





8,700 Copies of ‘PRAY'S BOOK,” 
20 YEARS WITH INDICATOR 


Sold to September 3d, 1890. ols. 1 and 2in one = /o- 


JOHN WILEY & SONS, 53 E. 10th St., 


i) 

















BETTS MACHINE 0. 


MAKERS OF 


HEAVY MACHINE TOOLS: 


FROM 


New Designs and Patterns. | 























SzpremBer 25, 1890] 


AMERICAN 


MACHINIST 








Wanted—A few good, industrious and sober ma- 
chinists and molders on mining and saw-mill 
machinery and engines; permanent places and 
highest pay: married m:n with families preferred: 
beautiful and healthy location; good homes and 
schools; rapidly growing city. North Star Iron 
Works, Parish Mtg. Co., Ashland, Wis. 

Wanted—A young map, thoroughly competent to 
act as foreman in mach. dept. in shop mig. steam 
eng’s and saw- -mill mach.; must understand man- 
aging men, and modern methods of doing work; 
good character and habits essential; would have 
charge of 25 to 50 men; one familiar with indicator 
practice preferred; state age, experience. and 
where formerly employed. ©O. C., AM. MACH'NIST. 

Wanted—A first-class foundry foreman in Atlan- 
ta, Ga.: a man who thuroughly understands man- 
agement of men, mixture of metals and general 
foundry work; first-class wages will be paid; none 
need apply who are not thoroughly competent in 
every respect, as their invompetency would be 
soon known, and would be a loss to them and our- 
selves, Address, with reference, Box 259, Atlan- 
ta, Ga, 


Wanted—Two copper plate engravers; 
pert in lettering and stipple or sand tinting as 
shown on coast and geodetic survey charts; salary 
$1,800 per annum: and one with less experience ; 
salury 3900 per annum. Also expert engravers of 
topography and stippie or sand tinting, to contract 
for work to be doneat their homes, Further in- 
formation will be furnished on application. ‘I. C. 
Mendenhall, Superintendent, U. 8. Coast and Geo- 
detic Survey, Washington, D. C. 








+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion, 





Cheap 2d-hd lathes & planers. S M York, Clev’d,0. 
Koopman’s Scales for quick measurements. 


Just out; 
not brittle. 


aluminum-steel hack-saws, hard but 

Crescent Mfg. Co., Cleveland, Ohio. 
New catalogue of 

Crescent Mfg. Co, 


engineers’ 
Cleveland, Ohio. 


specialties free. 


one ex- | 


Light and fine machinery to order; Fvot i? 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
_ Turned and Highly Polished Iron and Steel Shaft- 
ing aspecialty. Merwin McKaig, Cumberland. Md. 

Wanted—Customers for our new Radial Drills. 
C. H. Baush & Sons, Holyoke, Mass. 

Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 

For Sale—Cheap, one 14-inch Schlenker Bolt Cut- 
ter. Address Capitol Mfg. Co., Chicago, Ill 

Engineers wanted to se ond their addresses and re 
ceive free a we ent book, ‘Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 


For Sale—At a bargain, 12-inch pipe-c ye ma- 
chine, with expanding dies. Address X. Y. Z., 245 


South Third street, Philadelphia. 
Wanted—To correspond with reliable parties in 
the steam engine business, with a view to introduc- 


ing a new shaft governor. Governor, Am. MAcH. 

For Sale—A two horse-power C. & C. Electric 
motor, almost new Central Bureau of Engray 
ing, 230 Vesey street, N. Y. 


Wanted—To form a company to build machine 
toois, by party with shop and machinery. Address 
Box 79, AMERICAN MACHINIST 


For Sale—Foot-power screw-cutting lathe, swings 
6x18, cuts threads 5 to 40, self-centering chuck, and 
some tools. W C., Box 526, Newton, N. J. 


Wanted - To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 


Wanted—Engineers to write for Catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


Boiler Shop for Sale—In a town of 15,000 inhabit 
ants in Kansas, a new boiler shop, 48x96, thor 
oughly equipped with mode rn power tools; on three 
trunk lines of railroads, with private = no 
competition within one hundred miles; easy terms 
to buyer. Address ** Kansas,”” AMERICAN MACHIN 
ist, New York. 





NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 











FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





7 BERLIN _ BRIDGE CO, 


East seis Conn. 


Office and Works: 





Qh 








The above cut is taken direct from a photograph of an iron roof built by us for The Ansonia Brass 


and Copper Company, at Ansonia, Conn., 
building is 110 ft. wide by 2 


and now 


in use over their rolling mill. The 


50 ft. long—the roof trusses being in one span and are 


designed to carry shafting as well as to lift the rolls in and out of 
the housings. By means of this roof any machinery used in 
this mill can be lifted or moved about the room. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





FITCHBURG MACHINE 


Manufacturers of 


METAL-WORKING MACHINES. 


Office and Works, 
13 to 
FITCHBURG, MASS. 

Send for Catalogue (E.) 


21 Main Street. 


WORKS. 





LECOUNT’S NEW EX 


Amateur’s Size. 


9 | Taking anything from 
£ to 1 inch inclusive. 
3, TORT eee $5.00 


Patented Dec. 25, 1877. 
IF YOU WILL be | THIS TOOL YOU 





PANDING MANDREL. 


Machinist's Size, 


No. PRICE. 
Mo hcccees ccosse 5 CO eo 
Bree ones tees 1 “i 14 
Rr ere i eS ee: 
4 (with screws)2 “3 32 
ee ee On Ms ae 


WILL NOT REGRET THE EXPENSE. 


Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 





ESs0P 5 STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D. 





Tor TOOLS, DRILLS, 
DIES, &f, 


All Kinds in Stock. 
Gold Modal, Paris, 1889. 


Chief American Office, 


91 JOHN ST.,NEW YORK 


SHEFFIELD, 
ENCLAND. 








THE FOX PATENT UNIVERSAL TRIMMER 
OVER 2400 IN USE, 
ORIGINAL IMPROVED 


Saves Time, Saves Money. 


Three Sizes, From New 

Four Styles. = a = Patterns 

NO PATTERN ROOM COMPLETE WITHOUT THEM. 
send ter Cireular. Beware of infringements. 


THE FOX MACHINE 00., 325 North Front St., Grand Rapids, Mich 


SEND SAMPLE, 


We make a specialty of all kinds of serew machine 
work and do it cheaper than you can. 


WRITE FOR PRICES. 


BLAUVELT, JOY & BLAUVELT, 


Factory, Pearl & FrontSts,. Brooklyn. Office, No. 258 Broadway, NY. 











SHARTLE’S 
BULL DOG. 








THE HARDER 
YOU PULL, THE 
TIGHTER IT wOLeS.. 


LASS *C.”’ 


This style is made from 1 in. to 8 in. or larger 


Speciaiiy 
adapted to axle and roll turning, and Boring Bars. Guaran 
teed not to slip. W = for catalogue showing the different 
styles NUFACTURED BY 


THE MIDDLETOWN, MACHINE CO., Middletown, Ohio. 


=>. Improved Universal Trimmers. 


DRAW STROKE 








For Pattern Makers 
and Wood 
workers, 


Manufactured by 


GRAND RAPIDS MACHINERY CO., 





100-140 No. Front St., Grand Rapids, Mich, 





iS 


i 


ZEAE 


BUFFALO 


NIGAECG SRLS 


BUFFALO FORGE Co., 


ZLEcLPBAK SIE 


“FORGES 


ae i ae 





LG SKIL 


BUFFALO, —_— Y. 


STANDARD OIL CUPS. 
FOR 


ENGINES 
g 
DYNAMOS. ERY, 


A. J. WILKINSON & (C0., 


184 Washington Street, 
BOSTON, MASS. 








An Encyclopedia of Useful Tech- 
nicul Knowledge. 


1 great Labor, Time, and Money Saver for Practical Men 


JUST READY. 
Price $2.00. 


Free of Postage to any Address in the World. 


TEE 


F netsh and American [Vfechanic 


An Every-Day HAanp-Book FoR THE WORK 
SHOP AND THE FACTORY. 





Containing several thousand Receipts, Rules and Tables in 
lispe nsable to the Mechanic, the Artisan and the Manufac 
urer sy B. krank Van ( ‘le ve 4 New, Kevised, Eateraet 
und Impro ved dition Sdited by Emory Edwards, M,. E 
Author of “The Practical Ste am Engineer's Guide, \ Cate’ 
hism of the Marine Steam Engine,” ete., ete Illustrate d by 
Oengravings. One volume, 000 pages, I aeenp err yrinted, 
the matter covering an extremely wide range o useful 
technical information for all Classes of mechanics and othe 
practical men 

- Price $2.00, free of postage to any address in the world 
Jreular of 24 pages, showing the full Table of Contents 
s valuable book, will be sent free an of postage to 
einany part of the world who will furnish us with his 


/ free 


HENRY CAREY BAIRD & CO., 
[INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 





THE CELEBRATED 


HEALD & SISCO 
CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO., 


22 Cortlandt St., New York. 
In 







Writ- 
ing Men- 
tion this 


Paper, 





STATIONARY 


AM ENGIN 


& BOILERS. 





We have in stock, that we could ship within a few 
‘ays from receipt of order, as follows ; 

Medium Speed Automatic Type :—1 left- 
hand, 55 horse-power ; 1 right-hand, 75 horse-power ; 

left-hand. 75 horse power. 

High Speed Automatic Type :—1 self-con- 
tained, center crank, 14° horse-power; 2 self-con 
tained, center crank, each 18 horse-power. 

Single Slide Valve Throttling 
1 right-hand, 16 horse-power. 

Horizontal Tubular Boilers :—4, 12 horse- 
power ; 2, 16 horse-power ; 1, 55 horse-power. 


Type: 





Woodbury Engine Co., 


ROCHESTER, N. ¥ 


THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. Barker, Manager, (Registered English 
Patent Agent, According to Act of 
Parliament,) 


252 Broadway, New York. 
1S! Strand, London, Eng. 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents 
through our London House. A gor nvention ts worth 
as much in Great Britain as in «we U 8S, Competent 
draftsmen employed on premises. We refer to well-known 
men in the machine trades for whom we have done busi 
ness. Send for Circular. 















“Star” Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 


9x25 in. Feed, etc. 












Scroll Saws, H Catalogue 
Circular ‘ree 
Saws, lathe of all our 
Mortisers. rr Machinery. 





Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 





Wontar —HIGH DUTY— 


Pumping Engine 
—_ FOR——_ 


WATER WORKS 


OVER 100,060,000 DUTY 


— CUARANTEED— 





SEND FOR RECENTLY ISSUED PAMPHLET 


HENRY R. WORTHINGTON 


NEW YORK CITY. 
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MACHINIST [Szrremper 25, 1890 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


CRUCIBLE AND OPEN HEARTH be, T E EK L 


CAMERON SELF-HARDENING 


ESTABLISHED 18520. 


HOWE, BROWN & CO., L't'd, Mfrs., Pittsburgh, Pa. 


BRANCH OFFICES: (2 Cliff St., New York. 127 OliverSt., Boston. 228 Lake St., Chicago 


WRIGHT'S “FRICTION SHAPER 


Power is transmitted 
by a hardened Steel 
Worm engaging in a 
bronze wheel. Adjust- 
able table for taper 
work. Feed adjustable 
while running. I)lus- 
trated in AMERICAN 
MAcHINIST, May 22d, 
1890. Send for Circular. 


J.D, Wright & Son, 


Mfrs., 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 

















Castings for High Speed Steam Engine, 


CYLINDER, 4 in. x 4 1-4 in. 


T. SHRIVER & CO., IRON a BRASS FOUNDERS, 
833 E. 56th St.,N. YW. City. 

Sete of Castings for Engine ius ai d above, with Cast 

steel Shaft, Connecting Kod and Rock Shaft and Brass Bear 


ings, boxed and shipped on receipt of $29.00. Three sheets 
biue prints of working drawings, extra. 













SEND FOR CATALOCUE, 


ye 
WORCESTER MACHINE SCREW CO. UNIVERSAL PLAIN 


: 1 Mil NG MACHINES 


. EXCLUSIVE aE CIALTY . 


— ie 
ce ‘THE CINCINNATI MILLING MAGH GY 
—— ~~ ->CINCINNATI. O. 






‘ . A 
Manufacturers of Set, Dae & a 
Machine Screws, Studs, etc. 








SMOOTH ‘ 
INSIDE & OUT, 


Pan 








Double Jet 


er 


or 
" Street, 


Rost On, 
Mass, 


THE most re i able 
injector known. Will work from 15 pounds to 


under varying of any 
vounds 


only Automatic al Somer 


steam pressure 

180 

withe wut any adjustment. The 

pee will thoroug 2 ae 4? ae elf when oaat § ms thus pre- 
enting freezing ine Guar 


INJECTORS AND JET APPARATUS. 





CINCINNATI, 
w O8I0, U.S.A. 


J.A.FAY &C 


BUILDERS OF IMPROVED 


wooD- WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning. Mor 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 








DROP FORCING. 


SPEIRS & MOORE, WORCESTER, Mass. 














Rand, Scroll and Circular Saws, Re 

THE sawing Machines, Spoke and Whee 

Machinery, Shafting, Pulleys, ete 

= KEYSTONE j r= All of the highest standard of excel 

/ \ — lence 
(J HANDLE —— = W.H. DOANE. Pres. D. L. LYON, Sec'y 
we ' 
ie a O« rmanent and 
able method of N 


attaching Hammers ands all Edge Tools te 
Handles. Address, 





Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIGT, 


. BROOKS, LEBANON, PA. 




















Ec. e =F 

ar rs ax > BREHMER. ‘BROS., 

re wivener & 3 440, 12thSt., Philadelphia, Pa. 
a a2 we ag 

22 ame EAE) | PERFECTLY JNIFORM SPEED! 

fae > |e 





LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 


VARIABLE iJ 
SPEED) 


SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 


TTER The mos haw egular sp eed made perfectly uniform and 
DRIPPING AND SPATTERING. ular. A cha of « i ay 80 per ce eat. can be obtained, while 
A POSITIVE FORCE FEED withthe | machine is iB “me tion. East ‘ntial in all factories and mills 
most a* RERCT REGULATION and and £0 or dviving cynamo make s power from water wheels, 
VRE EST ¢ ONVI NIENCE in opera- | low speed engine ide ectr ric motors absolutely regular and 
ti mn = ute i id in my evice for the ONS HO 


A hu brie atic of rachinery K 
qua ly w hin every on sible pc saitio on, 


Zz = anna xs labviealing (o., 


41 Coal Exchange, Scranton, Pa, 


Apply for information to 


T. M. FOOTE REGULATOR C9., 


271 Franklin St., Boston, Mass, 




















HALL DUPLEX STEAM PUMPS. 


Send for or. 1890 Cz Catalogue. 


HALL STEAM PUMP CO. 


91 LIBERTY ST., NEW YORK. 


PITTSBURGH. CHICAGO. ST. LOUIS. poboter thy 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO,, 


BUFFALO, N. Y. 























5 
Maslin’s Patent Steal Fump. 
Pat. Feb. 12, & Dec, 3, '89. 

sate gg, and Best Automatic > Vacuum 

Handling DIRTY and GRITTY 
LIQUIDS without Wear, Oil or Care, 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- qm 
tion, Water Works, Railroads, Mining & 
General Hydraulic ‘Purposes. Write or call 
for Circulars, Joun Masiin & Son, Soe 


Manur’rs, 165-167 1st &t., Jersey City, N, L, =e 





"10 SIZES FROM S719 $75 


ra CARE DUMPSe | 


FIRE PUMPS ET 


WRITE 
SPR ICES # ND. 
*> ‘bescneive, 
SS CIRCULARS 
7AC 3) 


om Makers - 



















ADAMS 


A AutomaticBolt-T breading & NutTapping Machine 
Made in all Sizes to Cut from 1-4” to 6 
The simplest and most durable machine in crn - 
ence. The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
e — Write for descriptive circular and price 











PUNCHING ° SHEARING MACHINERY 
* BOILER MAKERS ROLLS. >; 
Sew Doty Manuraqurie © 
ane’ SMe : Wifensin tc 

















WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. de-m 
The best non-conducting material known for ai ark 
Steam Pipes and Boilers. Can be easily 
removed and repeatedly reapplied. 
ITS PLASTIC NATURE INSURES AN ABSO- 
rt NY aut JOINT. 
Requires ‘ob Medecen than any other 
covering, and is therefore the CHEAPEST. 


FOSSIL MEAL CO ,2 Cedar Street, N.Y. 
iIESE, Proprietor. 








77 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


REG.TRADE MARKS 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 


May 
»| BRONZE IN THE UNITED STATES AND OWNERS 


Phew hor Bronge OF THE U.S PATENTS. 


ARTHUR R. KING, manuracturer 
Steel Nerew Punches, Tube Expanders, Packer Ratchet Drill, Tube Cutters, 


TUBE BRUSHES, 


ETC. 
WRITE FOR PRICE LIST. 
lith & I2th STREETS, JERSEY CITY, N. J. 
CYLINDER SIGHT 


W ee OILERS, °‘reep cups. 


McFADDEN CoO., 


POP SAFETY VALVES, 
735 MARKET ST., PHILADELPHIA, 














For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & 0., BRASS FOUNDERS AND 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 








= 
ao 
~” 


Root’s Forse Blast Rotary Blower 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


ST 
Pp 
A 
NM 
T 
E 
R 
Ne 





SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 
P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


GG) | 8.8. TWWVNSEND, Gen, Agt, 2 33 Cortlandt St, 
COOKE & 60., Soling Acts. § NEW YORK. 


In Writing P lease Mention This Paper. 





American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 


Makers ¢ oe Seape me ate 8 fo 
Standard Me 


Over “haN 
43.900 





in 
Use. 





Flat Bar Gaugy 


JAS. A, TAYLOR & CO. 





Crescent Gauge. 
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MACHINIS 











RIVETS 
EXPANDED TUBES 


Serremper 25, 1890] AMERICAN 
CAULKED SEAMS 


N O PACKING NOR GASKETS U S rE D. 


For pamphlet describing construction and advantages of our boiler, address 


HARRISON SAFETY BOILER WORKS, 
Germantown Junction, Philadelphia, Pa. 


NEW YORK, N. Y. CHICAGO, ILL. ATLANTA, GA. MINNEAPOLIS, MINN. 





This System of Feed Water Heater is the Best|Hydrostatic Machinery, 

eS PRESSES, PUMPS, PUNCHES, 

| 0 W E|accumutarors, 

is the simpl JACKS, 

e simplest 

HEATER VALVES, 

H Straight Tub FITTINGS, 

as straight Tubes Etc., Etc. 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


_, Wear the Longest. 


Send for description and 
Histories of Boilers and Feed 
Water Heaters to 


Bridgeport Boiler Works 
“a Conn, 


AGENTS, 
OMABA, 


WATSON & TILLMAN, 


904, 206, 208 & 210 F. 43d St, N.Y. 











-_ 


POND ENCINEERINC 
ST. LOUIS, CHICAGO, KANSAS oon 





























L ou; iis) fircuar. 


—" 


‘s 


Si 


WESTCOTT CHUCK CO, lit Ht 


MANUFACTURERS OF | Padepe ndent Chicks. 5 


LATHE and DRILL. Jaws Reversible. 
CHUCKS. 


21 
SEND FOR ILLUSTRATED CATALOCUE. | 24 
O’BRIEN’S PATENT 


BOILER HEAD FLANGING MACHINE, 





Jaws. 
Capacity. 
746 inch. 


Four 
Dis me ae 


1088 

13 
1544 a 
18 

2 


10%% * 
13h¢ ** 
| a 
1934 ** 
Ble ** 


28 








‘THE HORTON LATHE CHUCK” 


has sustained the tests and been the 
EARS. 


STANDARD for FORTY 





Rapid Work. Perfect Heads, with or without Dies 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mfr., Germantown, Philadelphia, Pa. 
SOLD a2 PEVERSIBLE 


) WN 08 Se rte "eyP 
10) n F- er sel rf &O 

to4 DS oa roKs 
EASILY ATTACHED anY STYLE of 


12 in| 7 ag 
Oh Perfe Oe an By 10” eacE PLATE, 
” HE CUSHIITAN CHUCK CO: HARTFORD. 


INDEPENDENT CHUCKS. 


Over THREE HUNDRED sizes sand styles of Chucks, made and 
kept in stock, 


THE E. HORTON & SON CO., 
WINDSOR LOCKS, CONN., U. S. A. 
SEVD FOR ILLUSTRATED PRICK LIST. 


stitute 


FOR 

















WEETLAND Cu YUCK" 


os 3 r : OUp 
Com : 16, (See Am. MAcuINistT, Nov. 5, 1887.) 
Poo % Before buying Chucks of this pried write us for 
RY as particulars of our latest improvements. Lifferent 
from other makes, and we claim several points of 


superiority which we submit to the judgment of 
mechanics. 


THE D0. E. WHITON MACHINE CO., 


No. 5 OAK ST., NEW LONDON, CONN,” 


, 
a y= 


x 
z 
> 
5 
= | 


THE HOGGSONa PETTIS MFG CONewHaven CT 
NEW REVERSIBLE JAWS. SEND FOR CATALOGUE, 








The HOPPES Live-Steam Feed-Water Punter, 


Guaranteed to Prevent Scale in Boilers. 


Using any kind of water. Hard Sheet Steel Troughs, 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINCFIELD, OHIO. 





S. A. SMITH, 23S, Canal St., Chicago, Western Agt, 


7 THOS. H. DALLETT &60, 


1305 Buttonwood Street, 
PHILADELPHIA, PA, 
Portable Drills, 

Hand Drills, 





CLOUGH’S PATENT 
DUPLEX GEAR CUTTER 


For cutting the teeth 01 gears ; one 
Duplex Cutter cute a pitch from 15 
teeth to a rack inclusive. 

Kept in stock from 4 to 36 pitch 
and aaa Circular and price 
list free. 


R. ™M. CLOUGH, 
MERIDEN, CONN. 








—_—THE— 


Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers. 
One man can cut five hundred (one end)in a day. In use in the 
leading Railroad Shops of the country, Combination Cutter 
for removing 2 in., 2 1-4 in., 2 1-2 in. and 8 in. flues, $50. Sent 
on approval to Railroad So's. Liberal Discounts to the Trade. 


VANCE TUBE GUTTER CO., Geneva. N. Y. 











SAWYERS SAY OF SAWS FILED ON ROGERS 
SAW FILER AND GUMMER, THAT OF ALL THE 


one ES 
SSG ooo GE 


Drop a postal card in the slot and get a Catalogue. 


SAMUEL C. ROCERS & CO., 
BUFFALO, N. Y. 


Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE, 


U.5. PATENT FOR SALE. 


THEY NEVER 














Stee! Balls from rs inch to 28 inch for Anti-Friction Bearings a Specialty. 


SEND FOR CATALOGUE. 


care Oy 






GEOL S/IMONDS, pittsipEa : 
CHAUNCEY SMITHG vice PRES'Tg ~*~ 
LOWARO SAWYER 1, TREASURER: 

JOHN J. GRANT, SUPERINTENDENT: 


IOVCEICEEFITUE 


by the JIMoND} patent process. No. D. 


LHTCHBURG MASS. OSA 


Is entirely new, with no in- 
fringements. The most per- 
fect, economical and easiest 
managed Heater in the world, 
Is less complicated and can 
be manufactured cheaper than 
any other boiler now on the 
market. Fully covered. Will 
sell cheap. For further par- 
ticulars address 


SECTIONA 
HOT 
WATER 


BOILER. 
MILLER BROS. & TOMS, 


UH Tn 1 Box 1148, MONTREAL, QUE., CANADA, 





Tool Grinder, 


SPRINGFIELD 
Emery Wheel Mfg. Co, 
suc CCSSO 
c Sp ringgte td 

lue 
\ W heel _ id 
B Bridgeport, Conn, 


Emery Wheel 


35 Styles & Sizes, 














Guaranteed 
jatisfactory 


Western Branch, 
WRITE FOR By eee - 
I)’s'd Circular Wes andolp 


Patented Sept. 
25, 1883. 








GRAPHITE PAINT 


For SMOKE STACKS, 
ROOFS ano IRON 
WORK. 














BEN. F. KELLEY & SON, 
91 Liberty Street, 
NEW YORK. 


Itis a fact established 
beyond all dispute that 
the most economical of 
all methods of supply- 
ing steam boilers with 
feed water is by the use 
of a pump driven by a 
belt. The Economic 
Pump is geared five to 
===. one. Itiscompact and 

== systematic in design, 
and all parts are ar- 
ranged for durability. 





COVERS TWICE 
DEFIES HEAT 


THE SURFACE, 
AND COLD, 








AND LASTS 
5 TO 10 TIMES AS LONG 
AS ANY OTHER PAINT. 
SEND FOR DESERIPTIVE CIRCULAR. 


JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 





















Thebans Boiler & Tank Feed-Pume 


VOLNEY W. MASON & CoO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





S}UBAGIg 12}EM 








TOGGLE-JOINT DRAWING PRESSES, POWER SPRUE CUTTERS. ROTARY AND SQUARE SHEARS, 


POWER PRESSES & DROP HAMMERS 


FOR ALL KINDS OF SHEET AND BAR METAL. 
DESICNED AND BUILT BY 


THE STILES & PARKER PREss Co., 


MIDDLETOWN, CONN. 203-207 CENTRE S8ST., N. Y¥. 


ETC., MADE TO ORDER. 


‘S001 NOLLAG 


EMBUSSING PRESSES. 


SPECIAL MACHINERY, DIES, TOOLS, ETC., 
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IRON PLANERS 
From 16” to 36’ wide by 
any length. 


BC PIE & 0, a 


Worcester, Mass, 














Pease ron Planers. 


All Sizes from 16 in.x16 in.x4 ft. to 36 in. 
x36 in.x12 ft. inclusive carried in stock. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 


STEVENS PATENT 
COMBINATION CAUCE. No. 58 


Surface and Scratch Gauge Combined. 

The cut shows this used as a Surface Gauge. 
Can be set with greatest accuracy. Being strong, 
not liable to spring or change from} its po- 
sition. Price. per p 82.00 
Ideal and Leader Spring Dividers and 
Calipers, and Fine Machinists’ Tools 

Ge Illustrated catalogue free. 
J. Stevens Arms & Tool Co., 
P, O. Box 231 Chicopee Falls, Mess 


Avowavuw, 52 Por Poon 


THE PITTSBURGH REDUCTION COMPANY, 


95 Fifth Avenue, Pittsburgh, Pa., U.S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 














Lots of 1,000 lbs. and over 2.00 ® tb 
Lots of 500 lbs. and over....... 2.25 # th 
Lots of 100lbs. and over....... 2.50 #% tb 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 


process. 
Prices on sheets, wire, tubes or castings, 
given upon application. 











GUIDE 
PULLEYS 


LIGHT 
BELTS. 
JOHN ROYLE & SONS, PATERSON, N. J. 








NEW POWER 
HAMMER. 


Send for Descriptive 
Circular, 


BEAUDRY & C0. 


Sole Manufacturers, 


Also Manufacturers o/ 
Hard Coal 
Heating 
Forges. 
Room 4, Mason B’dg. 
‘BOSTON, MASS. 





THE MOORE 
& WHITE C0., 


Friction 
Clutch 
Pulleys, 
Cut-off 
Couplings, 
RC. 


PLANER VISES. 


THE GILKERSON MACHINE Co, 
HOMER, N. Y. 














ATTENDS TO ITSELF. 
a Bae eae _o 





A new Countershaft self-oiling for six months with 
self-oiling loose pulleys, new and perfect friction 


clutch. Please send for circulars. 


THE STATES MACHINE CO. 
R. R. Place & Commerce St., Newark, N. J. 








RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 98 articles 
having been concluded, ci of the 
American Machinist containing 
them will be sent by mail c any address 
in the U.S., Canada or Mexico, oon 94 .65, 
or single copies, 5 cts, each, postpai 








Order now before our stock 
of papers is exhausted. 


ADDRESS : 


American Machinist, 
96 FULTON ST., 
NEW YORK. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. 8., Canada or Mexico, for gan 
or single copies, 5 cts, each, postpaid. 








SUFFOLK. (es 
NOT A B00OM— 
A HEALTHY GROWTH. 


THE EAST SUFFOLK LAND 60., 


OF SUFFOLK, VA. 
Capital Stock, $300,000. Shares, $100 Each. 
OFFICERS: 


ses te! WILMER, President, BALTIMORE. 
IDDENDORF, lreasurer, BALTIMORE 
‘CHAS H, JONES, JR., Secretary, SUFFOLK, Va 
BARTON & WILMER, Attorneys, BALTIM« ORE 
WHITE & GARNETT, Attorneys, NORFOLK, VA. 


DIRECTORS: 


President Mercantile Trust and Safe Deposit 








JOHN GILL, 
Co., Baltimore. 
H. IRVINE KEYSER, Dire 
Bank, Baltimoi 
SKIPWITH hed IL ME R, 
Baltimo 

J. W. MIDDENDORF, Middendorf, Oliver & Co., 
Baltimore. 

JACOB HECHT, Capitalist, Baltimore 

MAX GREIF, Wholesale Clothier, Baltimore 

CHAS. H. JONES, Jr., Vice-Pres ide nt Suffolk 
Railway Co., Suffolk, Va. 


ctor Farmers’ and Planters’ 


BARTON & WILMER, Attorneys, 


Bankers, 


& Carolina 


The property ‘of the Company embraces 940 acres of land 
bordering on the Eastern and Southern Limits of Sutfolk, is 
admirably located and has a natural drainage which gives it 
a special advantage for residence or business property 

Suffolk isthe natural railroad center of Eastern Virginia. It 
has six railroads, three lines of steamers, public schools, 
banks and churches, water works, and a fire department, in 
fact all the appo »intments of a live and progressive city, 
There are already established and in successful business, 
Manufactories of Wooden Ware, Wooden Butter Dishes, Ven 
eers, ete., Saw and Planing,and > hingle Mills, Kindling Wood 
Factor ies, Iron Works, Packing Establishments, Brick Factor 
ies, Carriage Factories, etc., besides the projected enterprises — 
a large [ron Working Establis hment,a » eanut Factory, an Ice 
Factory, a Chair Factory, a Barrel Factory, and various minor 
industries. And still there’s room, on portunity, territory 
and success for all kinds of manufacturing enterprises. 

Substantial encouragement given to alleuterprises employ 
ing a certain amount of labor 

‘or full information relative to inducements offered, 
manufacturing or residence sites, purchase of stock, which is 
sold on advantageous terms, address or call on 


CHAS. H. JONES, JR., SEcrRETARy, 
EAST SUFFOLE LAND C0., SUFFOLK, Va. 





Almond Drill Chuck, 


Sold at all Machinists’ 
( Supply Stores. 
T. R. ALMOND, 
S83 & 85 Washington St., 
BROOKLYN, N. Y, 








Machinists’ Fine Tools 
STANDARD TOOL CO., ATHOL. MASS. 


SLND FOR 


te 


CES 





at and Nut ut Machinery. 


SECOND-HAND TOOLS 
Kor Sale Cheap. 





” Acme Bolt Cutter, old style frame. 

No. 44 Schlenkler Bolt Cutter (old style), cuts to 134” 
No. 5 Schlenkler Bolt Cutter (new style), cuts to 2’ 
Double Schlenkler Bolt Cutter (new style) ,cuts to7¢” 
Double Lewis, Oliver & Phillips Bolt Cutter, cuts 

to 1%” 

National Double Rapid Bolt Cutter (old style frame). 
3-Spindle Belt Nut Tapper. 
6-ft. Compound Shaper (double tables). 

12'’ Crank Planer. 

Durfee & Doe Key Seating Machine. 





The NATIONAL MACHINERY CO., 


TIFFIN, OHIO. 


~ BEAUDRY’S || 





NeW CATALOGUE 7 








American Gas Furnace Co., 


Designers and Manufacturers 


_ GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for 
any mechanical operation requiring 
high, even and control- 
lable temperature. 


lb No. 8O NASSAU STREET 


NEW YORK. 





BRINE ‘TAPS, 


BRRRRELULV ALI IL 


DIES, 


REAMERS, E’IFc. 





LIGHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List. 
WILEY & RUSSELL MFG. 


co., GREENFIELD, MASS. 





FRICTION 


CLUTCH PULLEYS AND 


CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 











Improved Milling Machine. 





in one piece. 


sa Feed Entire Length of Table, 32’. 
s@- Sleeve for Overhanging Arm and Column cast 


ss” Extra Large Spindles. 
se” Extra Long Bearings. 
sa" Write for Full Description with Prices. 





EASTERN HOUSE: 





NEW ENCLAND ACENTS, 


THE C. & F. MACHINE TOOL CO., Boston, Mass. 


64 Cortlandt Street, New York. 


THE LODGE & DAVIS MACHINE TOOL CO. 


MANUFACTURERS OF 


Engine Lathes, Iron Planers, Shapers, Upright Drills, &c. 


Works: CINCINNATI, OHIO. 


WESTERN HOUSE: 


68 & 70S. Canal Street, Chicago, 


SOLE ACENTS FOR CREAT BRITAIN, 
HERBERT & HUBBARD, Coventry, England, 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, Mass 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


NEW sah MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 

Slotters, 
Etc. 


JUST OUT. 
OUR NEW ILLUSTRATED CATALOGUE OF 





F, E. REED, 


= Worcester, Mass. 


and Milling Machines. Agents, M ain *MAXW ELL 
MOORE, 111 LiserRty STREET, NEW Yor 





Brana Lathes, Hand Lathes, Foot Lathes, Upright Drills 








FLATHER ENGINE LATHES 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET 


wit, ccarke & co.,/TUIT6t Machinery. 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, MANY NEW FEATURES. 


L. W. POND MACHINE co,|JONES & LAMSON MACHINE 6O., 
= tends SPRINGFIELD, VERMONT. 
SEND FOR IT. 








Iron Working Machinery. | 
IMPROVED PATENT IRON Gmail 





PLANERS A 

sola THE NATIONAL 
152 

Union St., Feed-Water 

WORCESTER, 


MASS. 


POWELL IRON PLANERS, 


For Immediate Delivery. 
One Planer 30 in.x30 in.x10 ft. 
One ‘“ 36 in.x36 in.x12 ft.—2 heads. 
One ‘* 48 in. x48 in.x14 ft.—2 heads. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 


300,000 Horse Power 
sold. Prices Low. Sat- 
isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


(HEAPEST 

















4. 5 and 6 Ft. SWING. 





H. BICKFORD, 


LAKE VILLACE N. H. 


STYLE. = 


HB, BROWN & CO. 


EAST HAMPTON, CT, 


Vi ACHINER y 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 
THE “EUREKA” PIPE CUTTER 


IS THE BEST AND CHEAPEST MADE. 


BORING AND TURNING MILLS, 















PRENTICE BROS. 
Lathes & Upright Drills, 


Lathes from 10 in. to 
Soin. ree Largest Va. 
riety of Drills manufac- 
tured in the world. 
Worcester, Mass. 


G— 


A NEW JAW 
about oncea year will make 
this Cutter last until you 
forget when you bought it, 


as the body never wears out. 


















No. 1 Cuts % tor inch Pipe Sara a $1.00 Nos. 1 and 3 will 
_o.e “ M6ee 6 6. teas 1.50 cut all sizes from %& 
me.s “ si06 “ ae 4-65) to 3 inch 


Any Jobber can furnish this tool to you at these prices. 


PANCOAST & MAULE, 
243 and 245 South Third Street, Philadelphia. 





Warranted to Cut Straight. 








THE ‘‘FOWLER’’ SPEED INDICATOR. 
Counts to 5000. Price, $2.00. 


CHANDLER & FARQUHAR, 








| RRR Totuishtatautaafatalarate 


L. S. STARRETT, 


Manufacturer of 


|FINE TOOLS, 











D, SAUNDERS’ SONS, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ 
TAPPING MACHINES, 
For Steam Fitting, also 


y Zp § Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. YW. 





SEND FOR CIRCULAR. 











BOYNTON & PLUMMER, 


WORCESTER, MASS, 
Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 


Finished Hexagon Nuts. 


OUR CLAIMS: 
Made from best Stock. 
Practically true to Gauge, 


Perfect Hexagon for close-fit- 
ting Wrenches, 


Uniformity of Thread, 
PROMPT SHIPMENTS. 
LOW PRICE. 

Write for Prices, Etc., to 


TRUMP BROS. MACHINE CO., 


Manufacturers, 


WILMINGTON, DELAWARE, J. 8. A. 


WILLIAM BARKER & C€0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E. SIXTH ST, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 
KEMPSMITH 
Machine Tool Co, 


Manufacturers of 


PLAIN ano 
UNIVERSAL 


Milling Machines, 


_ Of Modern Design 
~* and Superior Work- 
manship. 


git seat MILWAUKEE, WIS. 


THE NORTON DRILLS. 


ip | Lane ev, FOR LIGHT, SEN SENSITIVE 
“il | AND RAPID DRILLING. 



















P. BLAISDELL & CO., 
Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


Blaisdell Engine Lathes. 


All Sizes from 14 4 to 30 in. swing 
carried in stock. 


HILL, CLARKE & CO., 


156 Oliver Street, Boston, Mass. 


FSMITHESILK 


PLANERS, 
SHAPERS, 


AND 

a RADIAL DRILLS 
A SPECIALTY. 
Sth and Lock Sts., 
CINCINNATI, OHIO. 
-4 Send for Descriptive Cir- 
* gular and Price List. 






















PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


wren aco. TWIST DRILL GAUGE. 





J 1, 2, 3, 4 or more “Spindles, Sensi- 
ine Machinists’ Tools.—E. Boston, Mass. —Send for Circular, tive or Automatic Feed. 
To drill from 0 to 1-2 inch holes. 
The Latest and Best; most con- 
venient, sensitive and durable Drill 
on the market. 





Have Balanced Spindles and Bal- 
anced Tables. 
Write for prices and description, 


Of Wood and Metal Workers without Steam Power, 
Equipped with Outfits of 





BARNES’ PATENT or for Special Mac Machinery. 
can? 
Foot Power Machin’y NORTON & JONES, 
allow lower bids on jobs, and greater ° 
posite than sats ieee’ means for do- Machine To ol Works 
s Ne oo oghhont to otal te your 4 INVILLE, CONN , 
nd fo ice- t alo, Ag 
eh 2 F, & IN 10; BARNES C gg q PLA ’ + 

Address 199 Ruby St., ROCKFORD, ILL. . = ¢ FORMERLY 





<= W.P. NORTON, BRISTOL, CONN. 


SAVE YOUR woe BY USING 
RIDER’s 


“Victor” Lathe 
and Planer Tool, 


Barnes’ Foot-Power Machinery 


Complete outfits for Actual Workshop 
Business. A customer says: ** Consider- 
ing its capacity and the accuracy of your 
No. 4 Lathe, Ido not see how it can be 
produced at such low cost. The veloci- 
pede foot-power is simply elegant. 
can turn steadily for a whole day, and 
at night feel as little tired as if I ha 
n walking around.” Descriptive 
Price List Free. 
W. F. & JOHN BARNES CO., 
- 1995 Ruy Sr., ROCKFORD, ILL. 


mv Te 
tun hb bil Liha 


MACHINIST'S SCALES, 










mS 





Cutters made direct from bar of Square or 
Round Steel. No fitting required. Send for prices, 


FRANK L. B. RIDER, South Newmarket, N. H. 


CURTIS & CURTIS, 
66 Garde peo Bridg onan yey U.S, A. 
TFACTURERS 


The F vo ti 8 Pat. Die ‘Stoc k, 
























PATENT END GRADUATION IMPROVED AND PERFECTED, 
. ve CV ’ and Thread 
We Invite Comparison for Accuracy with all others. ope Ce see Saree 
EVERY SCALE GUARANTEED. SEND FOR LIST. A portable cutting and threeding 
COFFIN & LEIGHTON, SYRACUSE, N. Y. with ease thread pipe up to six inch 
diam. No vise is required. 
SEND FOR ILLUSTRATED CATALOGUE. 
hm Katchet Drills, Ratehet Die Stocks and 








IMPROVED 


WIRE CUTTERS. 


No. 1 cuts wire rods 
without leaving burr from 
% in. to smallest size. 
Price, $7.00 each. 

No. 2 cuts sizes from % 
in. to smallest size. Price, 


Malleable Iron Pipe Vises, 


Damper Regulators 


Ours is the Simplest, 
Cheapest and Best. 


Price, $60 and $100. 


Each Machine Nickel 











$12.00 each. Send $1.00 Plated. 

for 550-page illustrated 

catalogue of fine tools | Only Two Connections 
and supplies. No charge | Necessary. 


made when $10.00 worth | 
of goods are ordered. 


Weight 15 and 30 lbs, 











ATHOL, MASS. 


S Senp Stamp For Fut List. 


ij wally J sstuslnlattanhtl Tau Vuislatslstals Tatlatafatafataltaltil 1 ulutlustuslted Lu | 
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CARY & MOEN C0./ 








TEFL WIRE O OF RY 2 DES ones 











Mason Regulater Co,, 


BOSTON. 


FRASSE & OF-.., 
92 Park Row, New York. | 




















































1 8 AMERICAN 





MACHINIST |Szpremper 25, 1890 








WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL OONDITIONS of LOCOMOTIVE and STATIONARY SERVIOZ. 


THE LONG & ALSTATIER Go. 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, x 
Send for New Catalogue, & 


OPEN SIDE I RON PLANERS FOR MMEDIATE DELIVERY. 


One 30 in.x25 1in.x6 ft. ° 

One 30 in.x25 in.x6 ft. with Extra Side Head. 
"Two 30 in.x25 in.xs ft. 

One 36 in. x30 in.xS ft. 

One 48 in.x48 in.x14 ft. with Extra Side Head, 
One 48 in.x48 in.x16 ft. with Extra Side Head. 


THE DETRICK & HARVEY MACHINE Co., 





Hamilton 


OHIO. 

















ACME MACHINERY CO. 






Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLTCUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. 








PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG, 25, 1885. 
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| THE CHAMPION BLACKSMITH’S LEVER FORGE 








NICHOLSON & WATERMAN M’F’C Co., 


PROVIDENC EK, | 


LATHES BOLT & NUT 


MACHINERY, 
CUTTING-OFF 


BROACHING 





MACHINES, 

TRAVERSI MACHINES 
DRILLS, FACING 
TRAVERSE MACHINES, 
BORING BOLT LATHES, 

MACHINES, STAY BOLT 
SPECIALS, THREADERS, 
&e., &e, &e., &c. 





Worcester, Mass. 


W. C. YOUNG & C wy Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


UNIVERSAL RADIAL’ 
RADIAL DRILLING MACHINE 


— THREE DESIGNS. SIX SIZES 
zaEMBODY ALL DESIRABLE FEATURES 


__ = PRICES$450.2°% UPWARD 
— UNIVERSAL RADIAL DRILL CO 


CINCINNATI 











—Novelty Patent Hand Drill— 


A new, ingenious and handy tool for 
drilling small holes, running atany ; 
desire Operator can handle the work 


vee one hand, and the drill with the 


TINIUS OLSEN & CO. 
Mfrs, Testing & Hydraulic Mach'y, 
Twelfth and Buttonwood Streets, 
PHILADELPHIA, PA. 











BaRNARD’s SEPARATOR 


For 8 rating and Removing Entrained 
ad Pater from Live Steams 
AND 
Condense Water, Oil, Dirt, Etc., from Exhaust Steam. 
SPECIAL DESIGNS FOR SURFACE CONDENSERS. 


Deposited in the vU. 8. $700,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employees on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 


CHIEF OFFICE IN THE UNITED STATES: 
71 KILBY ST., BOSTON, MASS, 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
Boston : Samuel Appleton, 28 Central St. 
New York: Kirby & Dwight, 51 Cedar St. 
PHILADELPHIA : Tattnall Paulding, John G, 
416 and 420 Walnut St. 

Curcaa@o: Geo, A. Gilbert, 226 and 228 La Salle St. 
Sr. Louis: F. D. Hirschberg Bro., 120 N. Third St. 
AGENTS IN ALL THE PRINCIPAL CITIES. 





Hoover, 


SEND FoR CIRCULAR AND PRICES. 


CEO. A. BARNARD, 





| 1S CORTLANDT ST., 





NEW YORE. 








BEMENT, MILES & C0., 


Soy DELPHIA, PA., 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 









The ILLES & JONES CO. Oe cctiware, 


MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


HORIZONTAL FLANGE PUNCHES, 
ALL SIZES. 


THE ,LAERATED FUEL COMPANY,. 


ain Street, ELDING BY MASS. H. BULLARD, MaNaG 


FORGING: “AND WELDING BY PETROLEUM AIR | BLAST. 


RNERS! NO SMOKE, my 1 OR AS 








ELOW 
Re vate 2 fay oer ps4 & CO., 170 Lake St., Chica a, 5 oe yy 29, 1885 
Temple Court, d Bookman Street, Rooms 814-816, New York. CHILON 10 ONES, Ganan- July 5, 1887 
oque, Can. G.M ITH, Los Angeles, Cal. C.S. BARR OWS, 46 Wade Building, Cleveland, Feb. 5, 1889 
BERT & BARKER MFG. CO., General Agents forthe United July 23; 1889 


Ohio, mignigne a. Indiana. GI 


States, Springfield, New York and Boston. THOMAS, SHEPARD & SEARING, Arapahoe 
Building, Denver, 


ol. 
We will repinee In Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
handy in ad- 
justment. 

Invaluable 
for work on 
cBppet pipe, in close eote 2 and corners that cannot be reached with other wrenches. Made entirely of 

orged. steel. Four sizes. 


drop f 
CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 








PAT'D JUNE 14 1887, 


> 
% 








Our Location, Foundry Capacity and Machine and Pattern Shop Equipment afford 
us special facilities for furnishing HKAWVY CASTINGS 
TO ORDER, in any quantity up to size 20, Ibs., or SMALL CASTINGS 
where large quantities are required. Get our estimates and ° prices before ordering. 


ALLENTOWN FOUNDRY & MACHINE CO., 


3d and Walnut Streets, 


ALLENTOWN, PA. 














WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS, & 


SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT STS., 


BROOKLYN, N. Y. 
New York Office, 69 Wall St. 
BUILDERS OF THE 


Pat. Combined Surface Con- 
denser and Feed Water 
Heater. 

Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &e. 




















KEY SEATERS 














= af O. XX nah | 

PORTABLE .. HS on foe — abet 
“a 23 KEUF New vork. “CO, 1A i 

STATIONARY. AY |. FACTORY, HOBOKEN, N.J. | H 
RACK-CUTTING \ Manufacturers of a fd 
AND TAN \ Drawing Materials, Ete, | 7 | 
KEY-MAKING Superior Swiss Drawing Instra | { hy 
ATTACHMENTS. Sormte Drewing luteeeente, 


hanna eine Universal, Anvil Drawing, Helios, Blue Process 
Papers, Scales, Triangies, T-Squares, Drawing Boards, Standard 
Profile and Cross-section Papers. 


, Giant Key-Heater Co, 


EAST SAGINAW, MICH, 





Catalogue to professional people on application. 


THE STRATTON 
SEPARATOR 


DELIVERS 


DrY STEAM 


To your engine or for any other 





SIMPSON’S CENTRIFUGAL SEPARATOR, 


For Supplying Clean and Dry Steam to Engines, Dry Houses, etc, 
Simpson's Centrifugal 
Separator and Trap. 
For Supplying Clean and Dry 
Steam to Engines, Dry 
Houses, etc. 

Place Separator as close to 
engine as possible, the steam 
taking a spiral course between 
the threads causes the water 
to be thrown by centrifugal 


force ainst the outer walls, . . 
while the dry ste om goes purpose, no matter HOW LONG 
through the small holes to cen- YOUR STRAM PIPF, or how 
ter of pipe. Steam can enter 


much your BOILER MAY 
PRIME. Anabsolute safeguard. 
A source of economy. 

— THE — 


Stratton Separator Co, 


32 Cortlandt St., NEW YORK. 


at Aor sep. as convenience may 
require ; also used in conveying 
steam long distances, for Steam 
Hammers and Dry Houses, 
Water Gas Generators, and for 
all purposes where Dry Steam 
is necessary. 

KEYSTONE ENCINE AND MACHINE WORKS 

Fifth and Buttonwood Streets, Philadelphia, 
Or, A. T, ARTHOR, Selling Agent, 18 Cortlandt St., N. Y. 
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BUCKEYE AU 


In Use, Over 2,500. 


NEW TANGYE 









SSE 


SALES AGENTS 


—= 
a 
. 


ED 
IM 


“L SIMP 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


= anteed. 
= to 100 H. P. for Driving Dynamo Machines a specialty. 
= Illustrated Circulars, with various data as to practical 


mail. 


10 TELEPHONE BUILDING, )} N. W. ROBINSON, 154 Wash'ngton St., Chicago, Ill, 
y 18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St. Paul, Minn. 


TOMATIC CUT-OFF ENGINES 
25 to 1,000 H. P. 

These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or bigh rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
Self-contained Automatic Cut-off Engines 12 


Steam Engine Construction and performance, free by 
Address, BUCKEYE ENGINE CO., Salem, Ohio, 





BLESSINGS FRENEWAGLE-SEAT GLOBE, STRAIGHTWAY and CRECK VALVES 





pressure. 


SEND FOR 





ALBANY STEAM TRAP Co. 


ALBANY, N. Y. 


The Renewable-Seats and Disks are cast from the best Phosphor 
B-onze Metal, which has lasting qualities double that of the best Steam 
Metat commonly used in first-class valves. 
to place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or other fluid 


The seats are simply screwed 


Wealso manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier ; and Pump Governor. 


CIRCULAR. 


XS aR 





OVER 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., 
PHILADELPHIA. 


GUARANTEED Per Cent. Less Gas than 


Branch Office, 151 Monroe St., 
CHICAGO, 


35,000 ENGINES IN USE. 
me 25 to Other Gas Engine 


ANY doing the same work. 





To consume 25 to 75 








ROCHESTER MANF'’G CO., 


PATTERNS 


AND 


FOR SALE CHEAP. 


254 Mill St., Rochester, N. Y. 


TOOLS 





Belt Power Air Pump and 
Condenser. 


CONOVER & CO., 


CONSULTING anv 
MECHANICAL ENGINEERS 
95 LIBERTY ST., 

: NEW YORK. 
NoAirLocks. 15 to percent. 
fuel saved or equal amount of 
power gained. Runs withsame 
economy as engine. 

Adapted to all kinds of En- 
gines. Send for Circular. 


CUTTING MACHINES. 


18 In., 24 In., 36 In., 48 In. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


AGHINE 
ete 


ENCINE LATHES, 
BRASS LATHES, 
BORING AND 
TURNINC MILLS, 
SCREW MACHINES, 


on hand and in process of construction, 


BRIDGEPORT MACHINE 
TOOL WORKS, 


E.P.BULLARD, BRIDEPEDT COM, 


























PROPRIETOR. 


VAN DUZzEN 
CAS & CASOLINE ENGINE 


~ OPERATED with COAL 


and OTHER MANUFAC- 
TURED GASES AND 
GASOLINE. 
RELIABLE AND 
ECONOMICAL. 
Fully Warranted 


AN DUZEN 
Gas & Gasoline Engine Co. 










BOE. 2d St., Cincinnati, 0 
OUR 


sew GATALOGUE OF TOOLS 


And Supplies sent free to any address on receipt of Ten 
Cents in Stamps (for postage). 


Chas. A. Strelinger & Co., 492° Detroit, Mich 


MACHINE TOOLS 


FOR IMMEDIATE DELIVERY. 
SEND FOR 


SEPTEMBER 


DELIVERY SHEET. 
HILL, CLARKE & CO., 


156 Oliver St., Boston. Mass. 








NEW AND SECONDHAND 


MACHINERY 


FOR IMMEDIATE DELIVERY. 
The following second hand Tools we have re- 
placed with our IMPROVED NEW ONES and will 
close them out low. 


Putnam, Engine Lathe, 14 in. swing, 4 1-2 ft. Bed. 
N = ad ie 6-8 ft. = 


New Haven, 

Fitchburg, 16in. “ 8 ft. 
Ferris & Miles, vm “ 8 ft. 
New Haven, 18 in 8 ft. 
Wood & Lig 20 in 7 1-2 ft. 
Wright 20 in 22 ft. 
Townsend 21 in. 7 ft. 
Fifield 22 in 14 ft. 
New Haven, 25 in. 10 ft. 
Heavy pattern, 25 in. 15 ft 


Putnam, - “ 3%6in. ‘* 18 
Am. Tool Co., Square Arbor Fox Lathe, 15 in.x5 ft. 
Am. Tool Co., No. 2 Cabinet Turret Lathe. 

Gage, Square Arbor Fox Lathe, 15x5, 


ger, Planer, 2 in.x 6 ft. 
New Haven, “ 24 in.x 7 ft. 
Pond 26 in.x 8 ft. 
New Haven, e 30 in.x 8 ft. 
New Haven, 32 in.x10 ft. 
Worcester, - 43 in.x18 ft. fair order, low price. 
Lincoln Pattern Milling Machine. 


Brown & Sharpe, No. 3 Screw Machine. 
Brown & Sharpe, 18 in. Automatic Gear Cutter. 
Upright Roring and Turning Mill, 39 in. 


NEW TOOLS 


On’ Hand and Early Deliveries. 


Fitchb Machine Works, Lathes and Planers. 
Prentice Bros., Lathes, 14-16-18 in. 

Hendey Machine Co., Lathes, 16x6. 

Lathe & Morse, Lathes, 21-27-32 in. 

Wright Machine Works, Lathes, 16-20-24 in. 

Fay & Scott, Lathes, 28-32 in. 

McMahon, Lathes, 16 20 in. 

Prentice Bros. Drills, 20-21-25-28-32 in. 

Powell Planer Co., Planers, 22-24-30-36 in. 

Gould & Eberhardt, Shapers, 16-2 in. 


Large Assortment of other Tools, New and Second 


New. 





and. Send for Complete List. 
J.7.DAicCaABBb, 
68 Cartlant St, | ‘soccesori0 E, P. BULLARD’S 
NEW YORK. 





New York Machinery Warerooms. 














FRICK COMPANY, Builders 


WAYNESBORO, PA. 


Eclipse Corliss 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING ” 
MACHINERY,  § 


Send for Special Cireular. 











FOUNDRY AND MACHINE DEPARTMENT. 


HARRISBURG CAR MFG, CO., HARRISBURG, PA. 


Biphest Award SILVER MEDAL 


and 
DIPLOMA 
FRANKLIN 


INSTITUTE NOVELTY EXHIBI 
TION, PHILADELPHIA. 





We are operating the finest and most successful 
Electric Light Stations inthe world. A change of 
speed not exceeding one = cent. guaranteed, 
running light and loaded. Send for catalogue. 

New York Office, Flemin 
New England Office, John 
St., Boston. Baltimore Office, 
Bro., 35 Light St., Baltimore. 


PORTER-HAMILTON 


& Kimball, 17 Dey St. 
‘ost, Jr. & Co., 7 —y | 
Thomas K: Carey 













—— — 


e in America for Heavy Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 


CHANDLER & TAYLOR CO’S 


SELF-CONTAINED STEAM EN G | N FS 





ENGINES from 15 to 400 Horse Power 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS #@GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 











Are tested under 
full load be- 

Y 
fore ship- @ 
ment. g 





FOR S ALE CORLISS Pi Die ye 
7 ENGINES. = DELIVERY. 


For Circulars address 


The Fishkill Landi ‘ne MADUR  Tacion FER 
e anding Machine Co., CHANDLER & TAYLOR CO., Indianapolis, Ind. 


located at Fishkill, on the Hudson, N., Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, theirimproved 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using them. 
Address as above, 





“Prices are low. yet 


A Corliss Engine 


well designed and, thoroughly built, 


quality tells.” 





THE TWISS AUTOMATIC ENCINE 
A STRICTLY FIRST- 
CLASS ENGINE, 

P At a very Low Prico 
Manufactured by 






is the best the world today possesses. 


The Lane & Bodley Co., Cincinnati, O., have 
a high ideal of what their engines should be 
and invite their customers to say what thes 
are. If you want an engine and never have 
seen one of these, write for descriptive circular. 

eels a 
ry THE LANE & BODLEY CoO., 
CINCINNATI, ©, 
NELSON W. TWISS, 


25 Whitney Ave., New Haven, Conn. 
Send for Price before Purchasing Elsewhere. 


ALSO VERTICAL AND YACHT ENGINES. 








LANE’sS 


Foundry & Machine 


WORKS, 
HUNTINGDON, PA. 


Fine Upright Engines, 


The following sizes are 
carried in stock, made in 
lorge quantities, with spe 
jal tools, at special prices: 


3,4,5,6,7&9H.P. 


If you want one Engine, 
y it will pay you to write us. 

If ae handle large 
quantities, it will pay you 
to write us. 


DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention 
of this Journal, by 


Cc. S. WOOLMAN, 


{16 Fulton Street, 
NEW YORK. 











WORKS: ERIE, PA. 


High-Pressure, Compound and Triple 
Expansion, Condensing and 
Non-Condensing. 


CHARLES R. VINCENT & CO., F 


Contracting Engineers, 


38 (liver St., BOSTON. 








15 Cortlandt St., MEW YORK. 
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BROWN & SHARPE MPG. CD, 


PROVIDENCE, R. I. 


STANDARD 
INTERNAL and 
EXTERNAL 


-) CYLINDRICAL CAUTES. 


Standard Caliper 
Gauges, 


me Standard 
Cylindrical 
Gauges, 


NILES TOOL WORKS, 


) MACHINE TOOLS. 


We devote special attention to the complete 












BROWN & SHARPE MFG.CO; 

















equipment of Machine Shops, Boiler 





Shops, Car Shops, ete. 
Correspondence 
solicited 
NEW YOR HILADELPHIA PITTSBURCH CHICACO, 
98 Sibert oe pHTOe aroh Be Lewis Block. ° Phenix Building. 











THE YALE & TOWNE MFG. CO., 


STAMFORD, CONN. 
NEW YORK. CHICACO. PHILA. BOSTON. 





The Original Unvulcanized Packing 
CALLED THE STANDARD <AsstiniteRacking br which a 


Accept no packing as JENKINS PACKING unless 
stamped with our ‘‘ Trade Mark.” 


STREET, N. Y. 

06 MIL x STRE ety Rost nN. 

— JENKIN 21 NORTH FIFTH 87. 
54 DEARBORN STREET. CHICAGO, 


NEW TOOLS FOR IMMEDIATE DELIVERY 


AT OUR 


New York Store, 64 Cortlandt St, New York. 


JENKINS 


JENKINS STANDARD Pac 











14’'x 6’ Engine L athe, ’’x6’ Automatic Turret Lathe, 20'' Geared Shaper, 

15’’x 6' 1a'a5 Plain Fox Monitor Lathe, | 26" Geared Shaper. 

18’’x 8’ % 14’’xf’ B. G. 20” W. & L. National Drill, 
18'’x 5’ Imperial in rine L athe, ax =| - si " 24’ S. H. Standard 
18’'x12’ Standard “* 18''x6’ Cabinet Turret Lathe, 24” B.G.P.F. National * xe 
19x11’ 7 es 16’ Pattern Makers’ Lathe, | 3 23" * . 
19''x13" 16’° Wood Turners’ 


12'’x4’ He and L athe, 


2” Ste ndard B.G LP. : leas 
15°x5' 32’ 


5''x5’ Turret Lathe, 20’ Crank Shaper, ” BG. Milling Mi ac “ a8. 
Our Stock is constantly changing. Write for full particulars and prices. Outfits a specialty. 


THE LODGE & DAVIS MACHINE TOOL CO., 


Manufacturers of and Dealers in Iron and Brass Working Machinery, 


64 CORTLANDT ST., NEW YORK. 
WORKS: Cincinnati, Ohio. WESTERN HOUSE: Chicago, I), 


NEW ILLUSTRATED CATALOGUE 


NOW READY. 


1x 8' Imperial 
2’’x 4’ Turret Lathe, 





WHAT our customers say about the 


EBERHARDTS PATENT DRILL PRESS. 


The only one built on correct principies. 

More economical than any we have ever used. 

Can do double the work. Most convenient. 

Best in the market. Much admired. 

No trouble or expense for repairs. 

Could not ask for anything better. 

There may be as good a one made by some one else, 
but | have not seen it. 

I teel that | did wisely in buying your tool. 

We quaciter ita model tool ~ | | non the whole bi 

ow we give the names of a few who are using 

our Pat. Drills, Gear Cutters, Shapers, etc. Machines. MANUFACTURES. 

Missouri Pacific Railway Co., St. Louis, Mo.. ..3 

Eames Vacuum Brake Co., WwW atertown, N, Y....4 

Carnegie, on gh & Co., Pittsburgh, Rs ca cehcocce 


CHINES, and all the LATEST IMPROVE- 
MENTS ON OUR REGULAR 


American Brake Co., St. Louis, Mo.. .........-. 8 C y 

Worthington py yorks, Brooklyn, N. Y..... 8 

King Iron Brid orks, Cleveland, OF ocase 9 SCREW MACHINES 

Filer & Stowell Mfg. Co., Milwaukee, ae 3 . 
ETC 


Hutchinson, Hollingsworth & Co., England. 8 
Daft Electric Light Co., Marion, NJ. 8 


Pratt & Whitney Co., Hartford, OU ccdees-. 8 
R. Hoe & Co., New York City acae 
Cooke Locomotive Works, Paterson: N. 4. we 


Also, Standard Oil Co, Lima, 0.; Morgan En tneguten 
Co,, Alliance, O.; Grand Trunk Railway of Canad ontreal, 
2 ‘an. Brainard Sitting 3 actine Co., Hyde Park, Mass.; Bos- 

on ‘Bei Mass,; Pond Machine soot Co., 
+ lainfiel oe y : whe Tool Wks, Hamilto ray 
Co., Cincinnati. O, Write 


GOULD & "EBERHARDT, 
For Catalogue A. NEWARK, N. J. 


LAIGHT & CANAL STREETS, 
NEW YORK. 


ton, O.; Geo, A. 





THE PRATT & WHITNEY CO. 


>k EXartford, Conn. *< 


Manufacture Plain Milling Machines, with hand and power feed, 
of several sizes. Index, double face, vertical face, double spindle 
and shuttle race Milling Machines. Cam Cutters and Profiling 
Machines of several kinds. Milling Machines, Vises and Centers. 
Milling Cutter and Twist Drill Grinding Machines. 

RACK AND GEAR CUTTING MACHINES. 
WESTERN BRANCH, 100 WEST WASHINGTON ST., CHICAGO, ILLS. 














CONTAINS A GREAT VARIETY OF NEW MA- 


THE GARVIN MACHINE CO. 


THE BILLINGS AND SPENCER CO., HARTFORD, CT., U. S. A 


th MANUFACTURERS OF 


BILLINGS’ PATENT DOUBLE-ACTING 
“RATCHET DRILL, 


For Morse Taper Shank Drills. 

Packer Ratchet Drills, 
Packer Boiler Ratchet Drills, 
Packer Auger Ratchet Drills, 


DROP FORGINGS 


Of Every Description, of Bronze, Copper, Iron and Steel. 


WARNER & SWASEY, 


CLEVELAND, OHIO, 


MACHINE TOOLS 


For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE 
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THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 








ON APPLICATION, 








BORING MILLS. 


S. A. 


Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St., 
NEW SHOPS, PLAINFIELD, N, J. 


N. Y. City. 





MANUFACTURER OF 


GEO. W. FIFIELD, 
JENcIN E LATHES 
FROM 16 to 48 IN. SWING. 
on application. 


Cuts, Photographs and Prices furnished 


?/Lowell, Mass., U. 








Every machine or manufacturing concern 
should send for the list of 600 sizes of cut iron 
spur and bevel! gear wheels and racks lately 








fesned bz the Lesington Geer Works, of Les- J. M. ALLEN, Present. 
ington 
(GRANT ) Won. B. FRANKLIN, VICE-PRESIDENT. 
F. B ALLEN, Seconp Vicre-PRESIDENT, 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 


W.P. DAVIS, 


; Rochester, N. Y. 
~ Works at North Bloomfield. 


J. B. PIERCE, Secretary & TREASURER. 





Send for circulars describing our 


NEW STYLE SPIRAL-GEARED PLANERS, 


3 ft., 4 ft. and 5 ft. square. 
Atso ovR ** ORIGINAL??? Line 
24’, 26”, 30”, 32", 36”, 42”, 48’, 66”, 62”, 
THE Cc. A. GRAY CoO., 


CINCINNATI, O. 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 
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2 MACHINE TOOLS TR? anv 


Manufacturer 
—of— 


















14” x 6’ Engine Lathe. 
a ee 


HENDEY 





v.M.CARPENTER ‘See iiiiilliinin 





PAWTUCKET.R.I. 





APS & DIE 














